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In the spring 1994, a seminar was organised jointly by the Finnish National Committee for 
SCOR and the Finnish Society for Marine Research and Marine Technology, in order to review 
ongoing activities in the various fields of marine research. An earlier survey, published in 1987 
(Meri No. 14) in Finnish, was found to be no longer relevant. Not surprisingly, the seminar 
achieved considerable popularity, and many participants discovered interesting ongoing activi-
ties they were not aware of. The programme consisted of work being carried out in various insti-
tutions, presented orally and by posters, a review of international activities at the Nordic and 
European levels, invited views on topical themes, polemic comments on various disciplines -
"which way forward?" - and panel discussions. 
This publication summarizes the outcome of the seminar, while the presentations have been in-
cluded in the form in which the authors presented them. For several reasons, the publication was 
delayed until 1996. Therefore, most of the provided material has been updated to correspond the 
present situation. Due to the different styles of presentation, this implies some heterogeneity in 
the material available. The editor hopes that despite of these characteristics, the reader will be 





1. FINNISH INSTITUTE OF MARINE RESEARCH 
Pentti Mälkki 
1.1. Introduction 
The Finnish Institute of Marine Research was established in 1918 as a governmental research 
institute responsible for basic research on ice, water levels, hydrography and marine chemistry, 
with a responsibility for ice and water level services. The Institute undertook a continuation of 
the studies carried out by the Finnish Society of Sciences and Letters, supported by govern-
mental funding. The scope of work expanded during the decades, and marine biology was in-
cluded in the 1950's. Today the Institute is responsible to the Ministry of Transport and Com-
munications, and consists of departments for physical oceanography, chemical oceanography 
and biological oceanography. 
The goal of the Institute is to carry out both basic and applied research of good international 
quality in its field, provide public services on ice conditions, water levels and monitoring of the 
Baltic Sea environment, and provide library services on oceanographic literature. 
1.2. Physical Oceanography 
The physical oceanographic research covers studies of the ice, hydrography, sea level, waves, 
heat balance and currents of the Baltic Sea, as well as oceanographic and air-sea interaction 
studies in the Weddell and Greenland Seas. 
On an average winter, more than half of the Baltic Sea is covered by ice. The presence of ice 
hampers shipping to Finnish harbours, and this was one of the main reasons for starting sea-ice 
studies in the Institute. The basic research focuses on the properties of ice, its movements and 
thermodynamics, and on ways and means of using various kinds of remote sensing techniques 
for the detection of the ice cover. In order to provide tools for the ice service, numerical models 
have been developed for forecasting sea ice movement; these models are in operative use. Stud-
ies of sea ice properties have in recent years focused on remote sensing methods, in addition to 
visible spectrum satellite and flight surveys, for application also to future radar satellites, in 
particular ERS-1, for detection of the ice cover in cloudy conditions. These studies have also 
been carried out elsewhere than the Baltic Sea, e.g. in both polar seas. 
The dynamics of the Baltic Sea is studied by mounting field expeditions and in the development 
of numerical models. The main focus in the studies has been on the northern part of the Baltic, 
including the Gulf of Bothnia and the Gulf of Finland. Numerical models for forecasting water 
levels have been developed: jointly with an observing network of 13 continuously-recording tide 
gauges these models provide the basis for service activities. 
Studies of wind-induced waves have been carried out since the early 1970's. The data collected 
so far give a good basis for estimating the statistical features of the Baltic Sea wave climate, and 
provide good testing material for the development of wave forecast models. 
Air-sea interaction studies are carried out in the Baltic for determining the climatological heat 
balance of the upper ocean layers, and for determination of the autumnal cooling before the 
freezing of the sea. Several expeditions, carried out in the winter, have been combined with the 
respective ice studies. In recent years, since Finland's joining the Antarctic Treaty, joint interna-
tional air-sea and ice studies have been carried out in the Weddell Sea, with the aim of de-
termining the climatic conditions of the region. 
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1.3. Chemical oceanography 
The main emphasis of chemical studies in the Institute is to determine the mass balance of nutri-
ents, heavy metals and organic compounds in the Baltic Sea. Field studies were extended to 
cover the winter season in the early 1980's. Before that time, information was only available for 
the ice-free seasons. Determinations of mass balances require information on sources and sinks, 
and the transport of compounds in the water body, as well as their related conceptual models. 
Input information on nutrients is available from loading estimates provided by other authorities, 
while the main sink in the area is sedimentation. For this reason, during recent years, the study 
of recent sediments and their role in the mass balance has become the main focus of chemical 
oceanography studies. The Institute participates actively in the Sediment Baseline Study of the 
Baltic Sea, which focuses on a quantitative determination of the sedimentation of harmful sub-
stances on the sea bottom. Parameters to be determined are the sedimentation rate, and heavy 
metal and organochloride concentrations in the sediments. 
Other focal points in chemical oceanography studies are the balances and processes of organo-
clorides in the water phase, denitrification processes, and the development of numerical models 
for mass balance studies. 
1.4. Biological oceanography 
Marine biological studies remained under the aegis of the Finnish Society of Sciences and Let-
ters until they were initiated in the Institute in the late 1950's. Today, the Institute has available 
long time series on the variability of benthic populations and zooplankton, as well as being in-
volved in several ongoing projects on microbiology, primary and secondary production as well 
as macrozoobenthos. 
The dynamics of plankton blooms are under study both in coastal stations, jointly with the Uni-
versities, and on the open sea. The intensity and seasonal variability of the plankton blooms is 
studied not only on research cruises but also by analysing remote sensing data as well as using 
continuously-recording fluorometers on passenger ferries. This combination of observing meth-
ods provides good opportunities to verify the relation between eutrophication and the intensity of 
blooms in a statistically significant manner. 
During recent years, studies of toxic cyanobacterial blooms have been included in the research 
agenda. These studies focus on the hydrodynamic control of the blooms and the trophic web dy-
namics of the blooms. Field expeditions which include the participation of physical, chemical 
and biological oceanographers provide simultaneous data on frontal processes, the entrainment 
of nutrients and the evolution of blooms. The study of trophic interactions include phytoplankton 
and bacterial production, nutrient uptake and zooplankton grazing pressure. 
During most of the growth season in the northern Baltic Proper, suspended matter exists as ag-
gregates of organic detritus, micro-organisms and inorganic particles. In addition to micro-
scopic-size particles, a substantial fraction ranges in size from 500 pm to several centimeters. 
The dynamics of these aggregates forms 	one of the themes in the studies of the Baltic ecosystem. 
Their importance in the cycling of inorganic nutrients and carbon, their role in denitrification 
processes and their relation to cyanobacterial blooms is one of the priority areas of the Institute. 
Studies of zooplankton focus on analysis of the biotic and abiotic factors which regulate the 
zooplankton production and population dynamics in the northern Baltic Sea. The traditional ap-
proach is combined with modern field, experimental and statistical methods. 
Zooplankton data collected since 1965 at fixed coastal stations provide, jointly with simul-
taneous hydrographical data, good opportunities for the analysis of abiotic influences on the dy-
namics. These data are used in combination with data from intense study periods on the abun-
dance and development of the life cycle of the species studied. 
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Studies into the abundance and biomass of benthic populations in the Baltic Sea have been a 
part of the Institute's research programme for a period of more than 30 years. These studies 
highlight the natural and man-made variability of the sea floor and give good opportunities for 
both research and monitoring. In recent years, studies of the interaction between the pelagic and 
benthic environment, intake of food as a function of primary and secondary production, as well 
as the role of benthos in sediment processes have been a focus of intense studies, in particular 
within the framework of the Swedish-Finnish research programme in the Gulf of Bothnia. 
1.5. Oceanographic services 
During the winter period the Institute is responsible for a daily ice service, starting in the middle 
of October with the production of sea-surface temperature maps of the northern Baltic Sea, and 
continuing later on with information on ice conditions throughout the entire winter. In an average 
year this activity continues until the latter half of May. The ice service produces daily maps of 
ice conditions, coded ice information and ice movement forecasts for the Finnish icebreaker fleet. 
Ice conditions are broadcast daily. Maps and coded messages are available in printed form twice 
a week on order. 
Similarly, a water level information service is provided out all the year round, the water levels 
being broadcast twice a day. On request, water level forecasts are available. Models under de-
velopment for producing wind wave forecasts in the northern Baltic Sea will be operational in 
the near future. Hindcasts and statistical summaries of the wave climate are available. 
The Finnish national monitoring of the water quality of the Baltic Sea (Baltic Monitoring Pro-
gramme, BMP) is carried out according to internationally-agreed procedures by the Institute in 
the open Baltic Sea. This monitoring includes hydrography, marine chemistry and selected ma-
rine biological indicators. 
1.6. Resources 
The Institute owns a medium-sized research vessel, the RIV Axanda (1400 GRT, length 60 m), 
built in 1989. She is ice-strengthened and capable of operating all the year round in the Baltic 
Sea. The maximum operation time on a single voyage is 60 days; she has also been used in 
studies in the Northern Atlantic and the Weddell Sea. 
The total staff of the institute comprises some 80 persons, the annual expenditure being some 
33 MFIM. 
2. GEOLOGICAL SURVEY OF FINLAND 
Boris Winterhalter 
2.1. Introduction 
The Geological Survey of Finland (GSF), which was established in 1885, is a government 
funded agency responsible to the Ministry of Trade and Industry. Its primary task is to produce 
information for the promotion of geological resources for the community. Emphasis is on the 
needs of the mining and construction industries, land-use planning and environmental manage-
ment. 
The GSF, with its staff of 850 and an annual budget of approximately FIM 230 million, investi-
gates and maps the Earth's surface using geological, geophysical and geochemical methods and 
explores for exploitable mineral resources in both bedrock and surficial deposits. In addition to 
applied and basic research the GSF untertakes studies on behalf of clients both in Finland and 
abroad and cooperates closely with universities, research institutes and other important sectors 
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of society. Its extensive geological data networks constitute an invaluable national asset that is 
used to benefit the whole community with the aid of GSF expertise. 
The GSF releases the results and findings of its research as periodical papers, reports and maps. 
Results are also available in numerical form or as computer presentations. 
2.2. Bedrock related research 
A wide-ranging understanding of the composition, age and evolution of the bedrock is essential 
to the search for exploitable mineral resources. Rock and mineral aggregate studies undertaken 
by the GSF provide the information needed to secure the supply of aggregate material for the 
construction industry, road making and other civil engineering works and to help in planning and 
implementing nature conservation programmes A thorough understanding of the properties of 
the bedrock and the quality and movements of bedrock ground water is a prerequisite to safe 
disposal of nuclear waste. The same know-how is also exploited in studies related to the con-
struction of underground storage spaces for natural gas and other chamber and tunnel structures. 
2.3. Soil related research 
Research on Quaternary deposits, forming the soil cover overlying the bedrock, is applied to 
land use planning, the search for an assessment of surficial resources, agricultural and forestry 
purposes and to ground water studies and planning of environmental protection policies. The 
GSF studies the quality and assesses the reserves of materials, such as sand, gravel, till and 
clay, in accordance with the specifications of potential users. Mire and peat resources in Finland 
are investigated and assessed. This includes basic research into the physical and chemical prop-
erties of peat. The findings are applied in peat processing and environmental studies. 
2.4. Geophysical and geochemical research 
The results from geophysical methods, utilizing the physical properties of the Earth's crust, such 
as density, magnetism, electric conductivity and radioactivity are applied in mineral exploration, 
in petrological, surficial and environmental studies. Measurements are made from aircraft, ships, 
on the ground and in drill holes. Similarly the results from geochemical research are applied in 
exploration, petrographic and soil studies, agriculture, forestry and environmental investigations. 
These studies seek to establish the abundance and distribution of elements in the upper crust. 
2.5. Environmental research 
GSF promotes the use of geoscientific methods and the application of geological knowledge in 
the prevention of environmental damage and in solving environmental problems. This includes 
participation in domestic and international environmental studies. 
2.6. Marine geological research 
With increasing demand for knowledge about the seas, a marine geological research group has 
developed within GSF. Established in the mid 1950's the group has developed into an important 
part of GSF extending most of the research activities (geology, geophysics, geochemistry) into 
water covered areas including rivers, lakes and the sea. To perform these tasks, GSF has several 
vessels, including a converted car ferry (GEOLA, length 40 m, width 8 m) specially equipped 
for vibro-hammer coring, a larger (14 m) and a smaller (5.5 m) survey launch for high resolu-
tion acoustoseismic profiling, etc. State-of-the-art positioning and digital data-handling has been 
thoroughly incorporated in the marine research. A substantial part of the research equipment and 
methods have been developed by the group to suit the special local conditions. 
Mapping of the sea floor, being one of the main tasks, provides infoiination about the nature and 
distribution of sea bed deposits. Basic research is an important part of this activity, and espe- 
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cially solving problems related to the development of the Baltic Sea and the many lake basins 
since deglaciation some 10000 years ago. In addition, process oriented research helps to explain 
the interaction between environmental factors (currents, wind, winter ice, etc.) and the sediment 
being deposited and resources. This is of special importance when evaluating the effects that 
industrial and urban effluent may have on the marine and lacustrine environments. 
On the more practical side, the group is heavily involved in mapping and assessing marine sand 
and gravel reserves since the availability of aggregate material is becoming increasingly impor-
tant for coastal communities. Commissioned planning of alternative routes for telecommunica-
tion and power cables and natural gas pipelines constitutes a substantial source of income to 
GSF. 
2.7. Geology related services 
The chemistry laboratory at GSF offers its up-to-date equipment and know-how for in-house use 
but also as services to outside clients in all fields relevant to soil, bedrock and ground water 
studies. Analytical data are increasingly in demand for environmental, water, metals and clinical 
studies. 
The computer services underpin all the research conducted by the GSF, emphasized in map pro-
duction, systems deliveries, geoscientific data bases, consultations, computer running services 
and training both within the GSF and for outside clients. The data-analytical methods develop-
ment project was established to programme, develop and refine image processing and expert 
systems. 
The GSF information services promote the dissemination and use of geological information in 
Finland and abroad. This includes publication of scientific reports and maps and rendering to 
professionals and the public the services of the most comprehensive geological library in the 
country. The drill core archives as well as the very comprehensive geological (surficial soil and 
bedrock) database is also available for industry and the public to use. The extensive research, 
interpretation and imaging methods developed by the GSF can also be applied to our clients' 
own data. Furthei„iore, a representative mineralogical museum is open to the public. 
3. FINNISH GAME AND FISHERIES RESEARCH INSTITUTE 
Eero Aro 
3.1. Introduction 
The goal of the Finnish Game and Fisheries Research Institute is to reach an internationally-re-
spected and leading position as an expert on northern regions in its own field. In order to achieve 
this status, the Institute produces updated, interdisciplinary and multidisciplinary infoiuiation on 
natural resources in the marine and freshwater environment. This information is used to promote 
sustainable exploitation of natural resources and a vital industry connected to exploitation of 
these resources, as well as better use of the environment. To fulfil its tasks, reforms have been 
made within the Institute and more resources have been allocated to respond to future demands. 
As a result of this developmental work, the Institute has changed over to profit management. 
New data communication systems cover the information needs of both research and administra- 
tion. The Institute has provided scientifically valid and unbiased background infoi 	oration to de- 
cision-makers and various interest groups. The most visible change has been a decrease in the 
time required to produce fisheries statistics, and their improved usability. This has resulted in 
new statistical publications which have been well received by customers. Thus one of the opera-
tional principles of the institute, to produce research data in an easily accessible form for end 
users, is now a reality. The operational mode of research has also been renewed. Changing over 
to programmes and projects with fixed durations will concentrate resources on the most impor- 
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tant subjects and increase our participation in international assignments as well as in other re-
search institutes and financial institutions. 
3.2. Operational environment of the Institute 
There are in all about 4 000 commercial fisheinien in Finland, and about 2.1 million recreational 
fishermen are active annually. In 1993 the total catch of commercial fisheries was about 82 000 
tonnes, while recreational fishermen caught 72 000 tonnes. The value of the commercial catch in 
1993 was about 150 million FIM and the production of fish and roe for consumers totalled 
about 400 million FIM. The import of fish products for human consumption in 1993 was to the 
value of 31 million FIM, and the consumption of fish per capita was 23 kg in gutted weight. 
3.3. Research activities 
In the field of fisheries biology, the main research projects concentrate on stocking and intro-
ductions, fisheries management and technology, fish stock assessment including multi-species 
biological models and a multidisciplinary approach to fisheries management. In statistics and 
economy the main fields are catch statistics and interdisciplinary research on fisheries statistics 
and economy. Environmental research concentrates on marine environment problems and their 
impact on resources. 
Stocking and introductions are an essential part of fish stock management. Research on stocking 
is performed to ensure the success and economic feasibility of the programmes. The species 
mainly studied are coregonids and salmonids. In fisheries management, the main research inter-
ests are the effects of different gear and fishing methods on the condition of the stocks and catch 
composition, the regional and temporal distribution of the catch and the effects of regulation on 
the fisheries and fishei,nen. In fishing technology the main issue is to develop more economical 
and selective fishing methods. Fish stock assessment is used for the regulation and development 
of fisheries at regional and international levels. The research in statistics and economy is di-
rected to causal relationships in the fisheries, the major aim being to clarify the role of social, 
economic and biological factors in determining the development of the fisheries. Environmental 
research monitors changes in environmental conditions, studies their effects on fish and fisheries 
and carries out research on ways to diminish the deleterious impact of the alterations. Changes 
caused by human activities are those mainly considered. 
In aquaculture the main activities are the production of eggs and fry, development of aquacul-
ture methods for crayfish and signal crayfish, improvement of breeding stocks and development 
of rearing techniques. The assessment and reduction of environmental damage resulting from 
fish farming is also one of the main activities in aquaculture research. 
In aquaculture, research is concentrated on the production of high-quality eggs for fish and 
crayfish culture and fingerlings for stocking. The most important fish culture species are Baltic 
salmon, whitefish, pikeperch, grayling, the Saimaa landlocked salmon and the Saimaa char. 
State aquaculture and fish rear in all about 20 fish species, 82 different stocks and 2 crayfish 
species. Production is annually about 100 million whitefish, 25 million salmon, trout and char 
and 25 million pikeperch, grayling and other fish eggs and fry. State fish farms ensure the sup-
ply of eggs and fry by breeding brood fish at the fish farms. Stocking and farming experiments 
are performed to find new stocks adapted to the Finnish climate. 
3.4. Staff 
The number of employees in the Institute at the end of 1993 was 268 persons. In the fisheries 
sector the number of employees was 115, in the aquaculture sector 101, in game research 27, 
administration 12, in information and services 9 and in the laboratory 4. In fisheries research the 
number of scientists was 70 and in aquaculture 13. 
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3.5. Facilities 
The Finnish Game and Fisheries Research Institute does not have a main research vessel. For 
fisheries research a small research vessel is used along the Baltic Sea coast, and there are sev-
eral small research units situated along the coast as well (Figure 1). Many of the aquaculture 
stations are used for stocking into the Baltic Sea. The institute has a very extensive library and 
data-bases situated in Helsinki. 
The central unit of aquaculture is located in Helsinki. In all, there are 14 State fish farms 
(Figure 1) in different parts of the country with modem equipment for experimental fish farm 
studies. There is a capacity of 4 m3  for salmonid and whitefish eggs, 4 000 m2 of tanks for fin-
gerlings and 73 000 m2 of ponds for brood fish. Natural rearing ponds have a total area of 







Fisheries research unit 
and aquaculture unit 
Fig. 1. The location of research and aquaculture units. 
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3.6. Research budget 
The Profit and Loss Account for the Institute in 1993 was as follows: 
The Profit and Loss Account for the Finnish 
Game and Fisheries Research Institute in 1993 
1000 FIM 
Expenditure 	of the Actual Operation 	(does 	not 
include financing by the Ministry of Labour) 
Wages and Salaries 42914 
Social security expenditure, Pensions 12282 
Travel costs 3430 
Materials and Equipment 14885 
Rents 5600 
Outside services 6658 
Other Expenditure 358 
Total: 86127 
Income 
Financing of operations from the Budget 79042 
Sales Income 5491 
Other income 638 





Natural Food Ponds 2303 
Equipment 2434 
Total: 21140 
Interest on the capital (6.7 %) 12805 
Fixed Assets 31.12.1993 
Fish Culture Stations and Research Stations 165837 
Natural Food Ponds 10493 
Equipment 4135 
Parent Fish approximately 75 metric tons 
3.7. National and international cooperation 
On the national level the most important counterparts of the Institute are the Ministry of Agri-
culture and Forestry, the Department of Fish and Game, the Finnish Environment Institute, vari-
ous universities and their biological stations, the Finnish Institute of Marine Research, other re-
search institutes, the Federation of Finnish Fisheries Association and many private companies. 
International cooperation is maintained with the International Council for the Exploration of the 
Sea (ICES), the International Baltic Sea Fisheries Commission (IBSFC) and the North Atlantic 
Salmon Conservation Organization (NASCO). The Institute also contributes to the work of the 
European Inland Fisheries Advisory Commission (EIFAC, FAO) as well as the Nordic Council 
of Ministers. Active cooperation also takes place with the corresponding institutes in other Nor-
dic countries, all the countries surrounding the Baltic Sea and institutes in the United Kingdom, 
Gettttany, the Netherlands, USA and Canada. 
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4. FINNISH CENTRE FOR RADIATION AND NUCLEAR SAFETY 
Erkki Ilus 
Since the 1960s the Finnish Centre for Radiation and Nuclear Safety (STUK) has co-operated 
with the Finnish Institute of Marine Research in the monitoring of radioactive substances in the 
Baltic Sea. The impulse to start the studies was provided by the atmospheric nuclear weapons 
tests carried out in the Northern Hemisphere in the late 1950s and early 1960s. A fresh impulse 
was given in 1986 by the accident at the Chernobyl NPP, which caused significant radioactive 
fallout, especially in the northern parts of the Baltic Sea. 
At the beginning the monitoring was connected with national studies, but with time these wid-
ened into co-operation between the Nordic countries and bilateral studies with collaborating in-
stitutes in the former Soviet Union. In 1981-1983 the International Atomic Energy Agency 
(IAEA) conducted an International Baltic Sea Project with the object of determining the radio-
logical status of the Baltic Sea and the behaviour of radioactive substances in the specific 
brackish-water circumstances of the Baltic Sea. 
Since 1984, international co-operation has continued under the auspices of the Helsinki Com-
mission (HELCOM); earlier as a MORS (Monitoring of Radioactive Substances) Expert 
Group, later as a MORS Project. All the present Baltic Sea countries make their contribution to 
the joint monitoring programme as defined in the appropriate HELCOM Recommendation. 
The Finnish contribution includes the taking of about 100 samples annually from the Baltic Sea 
for radionuclide analyses. The sampling objects are sea water, bottom sediments, fish and other 
biota. The offshore samples are taken from on board the R/V Aranda in co-operation with the 
staff of the Finnish Institute of Marine Research. The STUK takes care of the coastal samplings 
and the analyses. The results are incorporated annually into the HELCOM Data Base. In addi-
tion the STUK is in charge of the HELCOM/MORS Discharge Data Base, in which information 
on discharges from the nuclear facilities situated in the drainage area of the Baltic Sea is stored. 
Marine research activities are also included in the environmental surveillance programmes car-
ried out by the STUK at the Finnish nuclear power plants at Loviisa and Olkiluoto. Samples are 
taken regularly from sea water, macroalgae, benthic animals, fish, suspended particulate matter 
and bottom sediments for radionuclide analyses. The number of samples totals about 150/year. 
In addition to the radiological surveillance, marine biological studies are also carried out in the 
vicinity of the NPP's. The aim is to provide an ecological background for the radioecological 
studies and surveillance carried out in the areas and, on the other hand, to gain knowledge about 
all the environmental effects of the power plants. These studies include measurements of the 
usual hydrographical factors, as well as monitoring of phytoplankton primary production, zoo-
benthos and littoral vegetation. 
Marine research carried out at the STUK also includes shorter projects focused on marine radio-
ecology, processes in sediments, sedimentation rates, etc. Radioactive tracers introduced into the 
sea by past fallout provide a good opportunity for studying sedimentation processes and the 
movements of water masses. 
5. MARINE RELATED RESEARCH IN VTT 
Seppo Kivimaa 
The Technical Research Centre of Finland, VTT, has undergone a major reorganization, in 
which research departments were turned into research units. The previous VTT Ship Laboratory 
is now a Maritime and Mechanical Engineering research branch of VTT Manufacturing 
Technology. In the field of ship and ocean technology VTT and Helsinki University of 
Technology have a joint venture called the Maritime Institute of Finland (MIF). The institute 
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combines scientific and applied research activities. Eoth publicly funded and commissioned 
research are covered. The major testing facilities at MIF include a 130-metre towing tank and a 
40 by 40 metres basin for ice and manoeuvring tests. Both of them are equipped with a towing 
carriage and a wave maker. A circulating water channel and a wind tunnel are also available. A 
ship navigation simulator, with a fully equipped bridge and visual system enables training and 
safety-related research into fairways and ship handling. In addition,the Institute has in use a 
wide range of field work equipment. 
The technical properties of ships and offshore structures are our main research fields. The 
contact zone between ship technology and marine research is usually the environmental loads 
caused by waves or ice. In order to estimate the suitability of offshore operations in certain sea 
areas, wave forecasts are needed from marine scientists. Good knowledge of ice conditons and 
ice properties are important to determine ice loads for icebreaking ships. In these fields we have 
been cooperating greatly with marine scientsits. As an example, the projects that study ice 
conditions and properties in the Weddell Sea, Antarctica should be mentioned. 
In marine related research the influence of shipping upon the environment is an important issue. 
Minimizing harmful effects of ship's waves in the archipelagoes and the emissions of ship's 
engines are currently studied. The preventation and subsequent management of environmental 
accidents, such as oil spills, in ship navigation requires great cooperation between different 
fields of marine research. Overall, more attention should be paid in the future to study the safety 
of ships and navigation to save both human lives and the environment. 
6. MARINE MONITORING AND RESEARCH IN THE FORMER WATER AND 
ENVIRONMENT RESEARCH INSTITUTE 
Present organisation: Finnish Environment Institute, Monitoring and Assessment 
Division 
Pentti Kangas 
WEA 	Water and environment administration (including the ministry, NBWE and the dis-
trict organisation) 
NBWE 	National Board of Waters and the Environment 
WERI 	Water and Environment Research Institute 
WEDO 	Water and Environment District Office 
The research and monitoring of the Finnish coastal waters is the responsibility of the Water and 
Environment Research Institute (WERI). The Institute fullfils this task in close cooperation with 
its district organisation. Seven of these WEDO's span the Finnish coasts and have passable 
resources for that purpose. Regarding national programmes, the role of WERI is a coordinating 
and reporting one. 
6.L Monitoring 
Monitoring of Finnish coastal waters consists of two main parts, (1) the national monitoring 
programmes and (2) the monitoring of the pollution load to the Baltic Sea from Finnish territory. 
All the loading and environmental data from these studies together with that of national moni-
toring programmes and research programmes is stored in the data banks of the NBWE. 
(1) National monitoring programmes coordinated, and in a few cases also perfoinied, by WERI 
are: the material inputs from rivers, the chemical and biological quality of coastal waters, zoo-
benthos and harmful substances in the biota of coastal waters. Development of the monitoring 
systems towards automatic measuring of key parameters has been started. Monitoring of coastal 
waters will also be completed as Nordic cooperation with an integrated biological monitoring 
system, in which the trends and interactions of variables indicating the eutrophication and 
toxification of coastal water ecosystems are analysed. 
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(2) A considerable source of data and information is the water quality control based on the 
Water Act. These studies are supervised by the WEDO's and the NBWE, and perfoinied by 
private laboratories. This "polluter-pays" system covers all those coastal waters receiving sig-
nificant amounts of municipal or industrial inputs. 
6.2. Research 
"Eutrophication of the eastern Gulf of Finland and factors affecting it" is a project aiming to 
study the effects of hydrography and nutrient loading on the trophic state and frequent algal 
blooms in the eastern Gulf of Finland. Studies were started in 1988 and extended to Russian 
territorial waters in 1990 in cooperation with several Russian research institutes. The results 
stress the importance of the Neva estuary area as a regulator of the huge nutrient fluxes from St. 
Petersburg and the River Neva. A continuation to this project will be included in the Joint Gulf 
of Finland Year together with other Finnish, Estonian and Russian institutes. The share of 
WERI in that effort will concentrate upon the nutrient flow between water, sediment and atmos-
phere as well as studying the mechanisms of toxic algal blooms. 
The project "PELAG III" studies the effects of nutrient fluxes on the eutrophication of Finnish 
coastal waters, thus creating a basis for foi,iiulating water protection policy, especially relating 
to the removal of nitrogen from waste effluents. This kind of knowledge is available only for 
limited coastal areas, while this study, combining the environmental and experimental aspects, 
covers the coasts of all Finnish sea areas, the eastern Gulf of Finland and the Gulf of Riga. The 
project is performed in cooperation with the University of Helsinki, the Academy of Finland and 
several private foundations, cities and industrial funding parties. 
"The nutrient balances of estuaries" is a related project aimed at studying the fate and effects 
of riverine particulate matter, nutrients and organic matter in the estuaries of the Kymijoki, 
Paimionjoki and Neva rivers. 
"The Gulf of Bothnia Year 1991" produces information on the material balances and quality of 
the open and coastal waters of the Gulf of Bothnia for the needs of protection measures. WERI 
and three WEDO's participated in the program, making studies on production and sedimentation 
conditions in coastal waters as well as on the concentrations, spreading and effects of hay 	~ uful 
substances in the Gulf of Bothnia. 
The hydrological studies have, besides working on the local modelling of currents in coastal 
waters, concentrated in developing a hydrodynamical model for the Gulfs of Finland and is oth-
nia, and are in close cooperation with the eutrophication studies of the same areas. In addition to 
work with neighbouring countries, cooperation in the hydrodynamic research of marine waters is 
also active in the Mediterranean. 
Other important research or monitoring activities of WERI deal with e.g. ecological changes in 
the vegetation zone of the Baltic Sea, the development of a research ability for environmental 
accidents (oil and chemicals), the toxins of blue-green algae, biotests, and automatic monitoring 
of algal blooms. Nature conservation research in the sea area will also be developed. 
The district offices perfonn► sampling and most of the analyses for monitoring, and also report 
results at a regional level. Besides that, a considerable amount of coastal water research is done 
in the districts, e.g. current and ecological modelling, research into nature reserves, the reduction 
of nutrient loading from fish farms, the recovery of ecosystems, phytal researches, and impact 
studies on boating. 
6,3e Resources 
For coastal and marine research five research scientists work in the Water and Environment Re-
search Office; the employment of two of them depends on project funding. Additionally, part of 
the research worker resources of the five-year project PELAG III are employed by the WERI. 
Besides these, a few research scientists from the Hydrological Office are involved in marine re- 
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search. In every coastal district there are few research workers, but the share of coastal research 
only is hard to distinguish from this resource. 
Seven District Laboratories and the Research Laboratory of WERI are available for research. 
The research vessel "Muikku", having a very high standard of research facilities, can nowadays 
be used 1-2 months every year for coastal water research. Two of the districts have a seaworthy 
vessel for coastal sampling, while other districts have smaller boats for sampling. 
The total annual budget for coastal research in WERI is ca. 3 million marks including salaries. 
The total cost of coastal water monitoring is ca. 15 million marks (including all expenses) per 
year for the whole Water and Environment Administration. 
7. DEPARTMENT OF METEOROLOGY, UNIVERSITY OF HELSINKI 
Eero Holopainen 
7.1. General description of the department 
The department is the only university department of meteorology in Finland. It was founded in 
1921 and has long research traditions e.g. in studies of the atmospheric general circulation. 
The pet 	manent staff of the department consists of a professor, an associate professor, 3 assis-
tants, a laboratory director and a secretary/librarian. Additional research staff are supported by 
grants from the Academy of Finland and other external sources. 
The department has a WSR81C-D C-band Doppler weather radar equipment, which plays a key 
role in the experimental research. The fully-computerized radar system can effectively detect 
atmospheric phenomena that are outside the range of traditional observational networks. Other 
research tools at the department include a weather satellite receiving station and conventional 
data collection methods. 
Research at the department is at present carried out in three projects: 
1. Studies on the atmospheric general circulation and climate dynamics. The global heat bal-
ance of the earth-atmosphere system, stationary large-scale waves and large-scale climate 
anomalies in particular are investigated with the use of global data and dynamical models. 
2. Studies in radar meteorology, mesometeorology and cloud physics and their application to 
environmental issues. 
3. The development and application of meso-scale numerical models, with special emphasis on 
radiation parametrization. 
Project 1 is included in the Finnish National Programme on Climate Change (SILMU), funded 
by the Academy of Finland. Project 3 is included in the international environmental programme, 
funded by the Nordic Council of Ministers. 
Contacts with the following foreign  institutes are particularly important: 
® Max Planck Institute for Meteorology in Hamburg, Germany (Research project 1) 
® National Meteorological Center, USA (research project 3) 
• European Centre for Medium-Range Weather Forecasts, UK. 
7.2. Oceanography-related research at the depart ent 
a. Investigation of the atmospheric energy and water cycle with the "aerological method". 
The vertically-integrated horizontal moisture flux divergence in the atmosphere must approxi-
mately be equal to (E-P), the difference between the rate of evaporation E and precipitation P. 
A similar relationship exists between the vertically-integrated horizontal flux divergence of total 
energy and the surface heat fluxes. Thus, if the three-dimensional distribution of temperature, 
moisture, pressure and wind in the atmosphere is known, it is possible to estimate from aerologi- 
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cal data the vertical water and energy fluxes at the surface. This "aerological method" has in 
principle been known for a long time (e.g. Palmeri 1966). However, its accuracy and usefulness 
have recently increased considerably because of improvements in meteorological data assimila-
tion (e.g. Fortelius and Holopainen 1990, Fortelius 1994). The same method can, in principle, be 
used to study energy and water budgets even at higher temporal and spatial resolutions. The ac-
curacy of the estimates at these smaller scales (e.g. in the region of the Baltic Sea) is, however, 
not yet known. 
b. Use of the doppler radar for the determination of precipitation and the wind field over the 
Gulf of Finland. 
With the aid of a coastal weather radar it is possible to determine the intensity and distribution 
of precipitation even over the sea, where the network of traditional precipitation gauges hardly 
exists (Heikinheimo and Puhakka 1980). With the aid of a doppler radar it is also possible to 
explore, in fair weather situations, the land and sea breeze system as well as other small-scale 
features of the atmosphere (e.g. Puhakka 1986, Puhakka and Saarikivi 1986); the possibility 
even exists for extracting useful information on waves and ice movement. 
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8. ACTIVITIES IN MARINE SCIENCE IN THE DEPARTMENT OF GEOPHYSICS 
OF THE UNIVERSITY OF HELSINKI 
Jari Haapala and Timo Vihma 
The duties of the Department of Geophysics in the University of Helsinki include education and 
research. Education is given in the following fields of geophysics; hydrology, physical ocean-
ography, seismology, geodesy, geomagnetism and space physics. Some of the teachers belong to 
the Department's own staff, while the rest are docents from other research institutes. Research is 
carried out in the fields of physical oceanography, hydrology and seismology. The research staff 
of the Department comprises five peinianent posts (professor, 2 associate professors, two assis-
tants) and 5-7 project scientists. The annual salary budget is 2 million marks. 
The main research programs and scientists in physical oceanography are the following: 
8.1. Climate Change and the Baltic Sea 
(Matti Leppäranta, Jari Haapala, Zhan-hai Zhang) 
The effect of climate change on the ice conditions in the Baltic Sea is studied in a project funded 
by the Academy of Finland. A mathematical ice-ocean model has been developed to simulate the 
evolution of the ice conditions on time scales from one month to 100 years. The project was 
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started 1993 and the future development of the model is linked to the international BALTEX-
program. 
8.2. Polar Research 
(Timo Vihma, Alberto Blanco) 
The studies are carried out in cooperation with the Finnish Institute of Marine Research as part 
of the Finnish Antarctic Research Program (FINNARP) and the Nordic WOCE (World Ocean 
Circulation Experiment). The geographical areas of interest are in particular the Weddell Sea 
and the Denmark Strait. The objectives are to study the exchange of momentum, heat and mois-
ture between the ocean, ice and atmosphere. The experimental studies are mostly based on data 
gathered by drifting buoys and radiosonde soundings. In addition, numerical model simulations 
are made to study the response of the atmospheric boundary layer to surface forcing from sea-
ice and polynyas. The Department also participates in studies of snow and ice properties in the 
Arctic Ocean. 
8.3. Marine Optics 
(Alberto Blanco, Matti Leppäranta) 
Research in marine and lake optics was begun recently in the Department. Up to the present, we 
have measured the change in the solar radiation spectral intensity in lake water. An under-water 
spectroradiometer (LiCor) operating on wavelengths of 300-850 nm has been used for the meas-
urements. The work is motivated by a gaining of knowledge regarding the energy budget of the 
surface layer and water quality. The project is carried out in close cooperation with the Univer-
sity of Tartu in Estonia and the Estonian Marine Institute. 
8.4. Remote Sensing 
(Matti Leppäranta, Antti Herlevi) 
The principle of the remote sensing programs of the Department is to examine the geophysical 
interpretation of remote sensing data and to use remote sensing material in education. The main 
research interests are: 
a) physics of the surface layer (top metre) of the sea (SAR, AISA); 
b) long-teiin investigations on ice conditions (SSM/I); and 
c) ice thickness (AEM, acoustic methods) 
In addition to the projects mentioned, some of the hydrological projects carried out in the 
Department have connections with oceanography, e.g. studies on the technique and applications 
of the Acoustic Doppler Current Profiler, and a program on the effects of climate change on lake 
temperatures. Also the project on optics has been more hydrological than oceanographic so far, 
and a distinct separation in the Department between hydrology and oceanography is not 
reasonable. 
9. TVÄRMINNE ZOOLOGICAL STATION, UNIVERSITY OF HELSINKI 
0 
Jouko Pokki and Ake Niemi 
9.1. Background and resources 
The Tvärminne Zoological Station was founded in 1902 by Professor Johan Axel Palmen as a 
private enterprise. His aim was to establish a coastal field station in an area showing wide envi-
ronmental diversity, thus providing good opportunities for scientific research. After his death in 
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1919 the station was bequeathed to the University of Helsinki, and has since then been an inde-
pendent department of the Faculty of Science. 
Being a university institute, the station has two tasks of equal importance: education and re-
search, especially on topics connected to coastal brackish waters. Its location on the southern 
coast of the Hanko peninsula, at the entrance to the Gulf of Finland, is ideal for monitoring this 
important part of the Baltic Sea. In the vicinity of the station the salinity gradually decreases 
from the 6-7 %o of the northern Baltic proper to nearly fresh water at the inner end of the Pojo 
Bay, over a distance of only some 40 km. This gradient creates almost unique possibilities for 
brackish water biological studies. Consequently, Pojo Bay and its estuary have been included in 
the highest category of the Project Aqua list of waters of international importance for research. 
The total laboratory area of the station covers about 2100 m2, including e.g. two temperature 
regulated wet-laboratories (aquariarooms), smaller experimental rooms having adjustable tem-
perature and L:D cycle, a few chemical laboratories with standard laboratory equipment, a 
laboratory specially for basic water analyses, an isotope laboratory with a scintillation counter, 
an electrophysiological laboratory and a microbiological laboratory. The station has a 48 ft 
research vessel SADURIA (equipped with a crane, four winches one of which with slip rings, a 
Hydro-Bios Multi Water Sampler, two CTD-sondes, an ADCP-system, a differential GPS, a 
weather station, etc.) and several smaller motor-boats. Basic equipment is available for sampling 
and for measuring aquatic parameters. The library receives more than 350 periodicals, and 
includes a good collection of hydrobiological books and reprints. 
The general activities of the station are supervised by a board of five scientists and a representa-
tive of the staff. The chairman of the board acts as head of the station. The station is run by a 
director with the help of a secretary and two assistants. The technical staff comprises ca. 15 
persons. 
9.2. Education 
Each year ca. 25 field courses are arranged at the station. Most of the courses deal with the 
brackish water environment. Especially the largest projects (mentioned below) are of great im-
portance in providing education and training for undergraduate and graduate students. Several 
international courses and workshops are also held at the station each year. 
9.3. Research 
During the past few decades, The Tvärminne Zoological Station has developed from a tradi-
tional field station to a many-faceted research station. In addition to a favourable environment 
and good material facilities, long series of background data are available to scientists. Each year 
more than 100 scientists and graduate students are engaged in marine research at the station. 
Most of them come from other departments of the University of Helsinki, but additionally state 
research institutes, "project scientists" and tens of foreign visiting scientists also use the 
facilities provided by the station. 
Owing to its skilled laboratory staff, the station is to a certain extent able to conduct monitoring 
research in the coastal waters. However, it has no regular money for research and, consequently, 
scientists working at the station generally have their own funding (Academy of Finland, private 
foundations, etc.) and their own research programs. This also means that there is a lot of unpre-
dictable variation in research from year to year. Some continuity is, however, given by the large 
projects, which usually last at least 3-5 years. Currently the following large projects are in prog-
ress: 
1. Nitrogen discharge, pelagic nutrient cycles and eutrophication of the northern Baltic 
coastal environment - PELAG III 
This project, running for the years 1991-1995, is funded jointly by the National Board of 
Waters and the Environment, the University of Helsinki, the Academy of Finland and the 
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Maj and Tor Nessling Foundation together with 26 municipal and industrial parties. It is an 
extension of the previous PELAG projects (1984-1989), which have performed experimen-
tally-oriented studies on the planktonic ecosystem. PELAG III is led by Dr. Timo Tammi-
nen; the group consists of eight full-time scientists, several foreign cooperative scientists, 
and a few technicians. 
Earlier studies have shown the central role of nitrogen in the eutrophication of the coastal 
waters around Tvärminne. Because this finding has important consequences on water pro-
tection measures, PELAG III is studying to what extent it is valid in the eastern parts of the 
Gulf of Finland and in the Bothnian Bay. This part of the project is based on experimental 
studies on nutrient limitation in six areas along the coast as well as on the monitoring re-
sults. 
The functioning of the planktonic ecosystem is studied at the entrance to the Gulf of Finland. 
During the years 1992-93 the role of biotic and abiotic factors in the regulation of the sys-
tem was studied in large floating enclosures. In 1994 the studies are concentrated on weekly 
sampling (P1, 3 miles SE from Ajax) with a simultaneous research cruise by the R/V 
SADURIA to the centre line of the Gulf of Finland or to the Estonian coast. During these 
cruises, flow-through sampling of near-surface waters for chlorophyll fluorescence meas-
urements is coupled to on-line measurements of the current profile (ADCP) and the density 
profile of the water column. In addition, nutrient contents and a few biological parameters 
are measured from samples taken during the cruises from fixed stations. The aim of this part 
of the project is to elucidate the water and nutrient exchange between the Baltic proper and 
the Gulf of Finland, and to study the dynamic hydrography of the coastal waters and its 
significance for plankton production during the growing season. 
2. The influence of climate changes on the pelagic ecosystem of the Baltic 
The expected climatic changes ("the green-house effect") are predicted to influence the Bal-
tic Sea, especially its coastal waters, in several direct or indirect ways. This project, also a 
descendant of the previous PELAG projects and now a part of the large-scale SILMU proj-
ect of the Academy of Finland, uses the experimental approach in elucidating the potential 
effects of warmer winters (e.g. shorter ice-covered periods, more precipitation and increased 
nutrient-rich fresh-water inflow to coastal waters) on the planktonic communities. The group 
of five scientists is lead by Dr. Harri Kuosa. The project will terniinate at the end of 1995. 
3. The present status of Pojo Bay 
Pojo Bay is a typical fjord with a shallow (6-7 m) sill which restricts its water exchange 
with the sea. Since alarmingly low autumnal oxygen concentrations have been observed near 
the bottom during recent decades, an intensive monitoring study was conducted during the 
years 1990-1993 in order to elucidate the present status of the Pojo Bay and its potential 
threats. Altogether ca. 20 scientists and graduate students participated in this project. A re-
search report was published earlier this year, and several manuscripts are in preparation or 
have been submitted for publication. 
4. The taxonomy and ecology of Baltic Sea phytoplankton 
During the last few decades a lot of effort has been put into the taxonomy and autecology of 
phytoplankton, micro and nanosized algae. These studies, currently supervised by Dr. Guy 
Hällfors, have resulted in an extensive list of phytoplankton data. Several strains of phyto-
plankton species have been isolated into unialgal cultures now maintained at the station. The 
effects of environmental factors on the uptake kinetics of dominant species are being stud-
ied. Particular interest has been devoted to the algal assemblages of the cold season and to 
ice-algae. The work is done in close international co-operation. 
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5. 	The ecology and biogeography of Baltic macro algae 
In 1992 a group of half-a-dozen graduate students and scientists started this littoral project 
at Tvärminne and several permanent sampling stations along the coast of the Gulf of Fin-
land. Its ambitious aim is to find answers to several demanding questions: 
- the structure and distribution of Baltic macroalgal communities 
- littoral - pelagic interactions 
the effects of eutrophication on littoral algae 
- the over-wintering of macroalgae 
- underwater biodiversity and the needs for its protection 
6. Experimental zooplankton ecology 
The aim of this project is to study 1) the response of zooplankton to environmental factors 
and 2) the consequences of these in the functioning of the pelagic ecosystem. This will be 
done by combining intensive field studies with controlled laboratory experiments. 
Several preliminary experiments have already been carried out. However, this project is still 
lacks appropriate funding. Almost 20 scientists from several institutes and departments are 
planning to participate in the project if funding becomes available. 
7. The ecophysiology of benthic animals 
Several ecophysiological studies on brackish-water animals are going on. Behavioural stud-
ies on the amphipod Monoporeia (Pontoporeia) affinis and the factors affecting its horizon-
tal orientation and migration are of special interest with respect to the changing environment 
of the Baltic Sea. The adaptation of the visual systems of these animals to the photic envi-
ronment is being studied with electrophysiological methods. 
8. The behavioural and evolutionary ecology of small littoral fishes 
The behavioural and evolutionary ecology of littoral sticklebacks and gobies have been 
studied since the beginning of the 1990s by a group including two senior scientists and a 
dozen undergraduate and graduate students. 
9.4. Challenging the future 
Tvärminne Zoological Station, like all university departments, has experienced a considerable 
decrease in resources during the past few years. This calls for increased national and interna-
tional co-operation in order to assemble high quality projects large enough to compete for any 
possible funding. The station already has many contacts, and some common projects with the 
Finnishlnstitute of Marine Research and the National Board of Waters and the Environment. 
However, there still exist a lot of unused possibilities both in research and monitoring, especially 
concerning this interesting sea area. The first steps have also been taken for closer co-operation 
between the coastal research stations of Tvärminne, Seili and Husö. In addition, the Tvärminne 
Zoological Station is participating in the MARS Network of European Marine Stations. 
10. THE ARCHIPELAGO RESEARCH INSTITUTE, UNIVERSITY OF TURKU 
Ilppo Vuorinen 
The Archipelago Research Institute is situated in historical surroundings on the island of Seili in 
the Archipelago Sea in southwestern Finland. The Institute also has facilities on the island of 
Lohm. Institute activities include teaching, research and support for research and environmental 
monitoring in the area and the Baltic Sea. Accommodation and laboratory facilities allow for 50 
students. 
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The Institute has a 15-metre research vessel equipped with winches for all kinds of sampling 
gear. In addition there are several smaller motor boats of different sizes for work in the sur-
rounding archipelago. The staff includes nine posts, two of them in the management. Currently 
(1994) there is one research scientist financed by the Academy of Finland working at the Insti-
tute, and in the summer usually 5-6 post-graduate student research workers financed by different 
sources work there. The budget for 1994 was 1.8 million FIM, of which 90% comprised staff 
salaries. 
The largest research projects currently in progress at the Institute include such topics as: 
- Biosphere research in the Archipelago Sea biosphere area, 
- Baltic herring ecology research, 
- the ecological effects of Turku harbour dredging, and 
- monitoring of commercial fisheries in the Turku archipelago. 
The Archipelago Research Institute is involved in close co-operation with many research institu-
tions, including the Finnish Institute of Marine Research, the Water and Environment Research 
Institute, and the Archipelago Sea National Park. 
11. PERAMERI RESEARCH STATION, UNIVERSITY OF OULU 
Jouko Siffra 
The Perämeri Research Station of the University of Oulu comprises of two field stations, an 
office and a water laboratory in the City of Oulu and a little field base off Kalajoki. The Krunnit 
field station was opened in 1962 and the present station in Marjaniemi, Hailuoto in 1970. This 
explains why the name "Krunnit Biological Station" was used up until 1970. The station serves 
to promote research into the Bothnian Bay and the rivers running into it, mainly in the fields of 
biology and geoscience and at the same time provides facilities for university field courses. 
The Krunnit Islands and the island of Hailuoto are situated in the north-eastern Bothnian Bay, 
the northernmost part of the Baltic Sea. The Marjaniemi field station (65°2'20"N, 24°34'E) is 65 
km from the City of Oulu, and may be reached by bus,which crosses to the island by ferry and 
on an ice road in winter. The island of Hailuoto has an area of 200 km2 with a coast of sand and 
dunes and coniferous forest around the station, and also agricultural land and birch forest farther 
afield. The field station at the Krunnit Islands (65°23'20"N, 24°50'E) lies within an area com-
prising of a number of uninhabited islands and a very varied natural scenery. The area may be 
reached most easily using the station's own boat. 
The Marjaniemi field station operates throughout the year, having accomodation for 50 persons 
in rooms for 2-8. The Krunnit station is for 10 persons, and is open when needed. The Univer-
sity of Oulu arranges a large number of its field courses in biology at the station, and course 
seminars are also arranged by other university departments (18 departments and 29 courses in 
1994) and other units. 
The primary fields of interest are brackish water ecology, the effect of land uplift and environ-
mental research. There were a total of 23 ongoing research projects in 1995. The main studies 
are grouped as follows: 
a. Research into the Bothnian Bay 
• Examination of heavy metals in bottom sediments and the water ecosystem between Tornio 
and Raahe. Special studies are mercury (in cooperation with the Regional Occupational 
Health Institute) and the effect of chromium on fish physiology. 
• Examination of the fish biomass by means of echosounding measurement technology 
• Water quality, production and aquatic vegetation of the Bay of Liminka and Luodonselkä. 
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b. Research regarding islands and the coast 
• Research into primary and secondary succession in coastal land uplift areas. Primary suc-
cession from water to forest. Especially shore lake succession (water quality, flora and 
fauna), but also shore meadows, peatlands and forests have been studied. 
• The avifauna and ecology of the Bay of Liminka. Nesting waterfowl and shore bird 
populations in different years and nesting biology are the main subjects. Variations in 
population densities have been studied since the 1950s. 
• The avifauna and ecology of the Krunnit Islands. 
c. Research into rivers flowing into the Bothnian Bay 
• Water loading caused, e.g. by agriculture, in the River Temmesjoki and the River Limingan-
joki. 
• 	Avifauna studies in the Vuotos area. 
d. Research into environmental protection and management 
• Examination of valuable areas on the Bothnian Bay and habitat managements. 
• Research into the distribution and ecology of endangered flora and fauna on the Bothnian 
Bay. 
• Research into mowing and pasture experiments (in cooperation with the Centre of the Envi-
ronment). 
• Research into the ecology of artificial lakes located in peat cutaway areas in Hirvineva 
(Liminka), in cooperation with Vapo Oy. Water quality, plankton, soil, benthic fauna 
macrovegetation and avifauna are studied. 
• Continuous measurement of the CO2 content of air and monitoring of the pH and electrolyte 
content of rain water in Hailuoto. 
In addition to its own research, the station assists other research institutes and researchers. Du-
ties of the latter kind have involved management of the EGAP station of the Finnish Meteoro-
logical Institute, management of the intensive water monitoring station (Marjaniemi, Hailuoto) 
and catching and collecting moths at Marjaniemi for residue investigations (Northern Ostro-
bothian Centre of the Environment), assistance in seal and fish investigations (Game and 
Fisheries Research Institute), and collecting brackish water samples for the Finnish Institute of 
Marine Research and material for the Finnish Centre of the Environment and for the Centre of 
Radiation Safety. 
The facilities of the field stations comprise approximately 1300 m2, including three laboratories. 
For field studies there are two research vessels (13 m and 8.5 m long), four small boats with 
outboard motors and two snow scooters. 
The pen 	nanent staff comprises of the station manager, a research technician, a mechanic and 
housekeeper. In addition, 8 research or research assistants, 1 trainee and 4 other persons were 
hired in 1995 for employment over a fixed period of time, and 3 employees were obtained 
through the employment office. The expenditure per year is c. 1,5 million 1-IM. 
ÅBO HUSÖ BIOLOGICAL STATION, AKADEMI UNIVERSITY 
Erik Bonsdorff 
Husö Biological Station, located at Bergö, Finström on Åland (60° 17'N, 19° 50'E), was 
founded in 1959. The station is part of the Department of Biology (ecology and environmental 
science), Åbo Akademi University, with a full-time director, and assisting staff for the summer 
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season (April-October). The station has a maximum capacity of about 25 persons, (November-
March about 10 persons), and on average 15-20 persons work at Husö (excluding field courses 
and seminars) from May to October. Husö is primarily used for education (field courses; also at 
Nordic level) and basic academic research at MSc, PhD, and postdoctorate levels. Since 1961 
Åbo Akademi University and the Government of Aland have an agreement according to which 
Husö Biological Station is also used for monitoring the aquatic environment (marine and limnic) 
on and around Aland (both general long-teen monitoring and specific case studies). Thus Husö 
Biological Station serves several purposes within basic and applied aquatic (primarily marine) 
research, focusing largely on issues related to the vast archipelago and coastal Finnish regions. 
The studies include routine field sampling, field experimentation (through SCUBA-diving), and 
laboratory- and aquarium experiments. Sampling and analysis are done on hydrography and ba-
sic nutrients, pelagic primary production and planktonic organisms, phytobenthos, zoobenthos, 
fish and seabirds. Facilities include modem well-equipped laboratories, offices and teaching fa-
cilities, aquarium facilities, housing, SCUBA- and general field equipment, and small boats for 
archipelago use. Scientific co-operation includes other Finnish marine stations and research in-
stitutes, and marine stations and universities in Scandinavia, NW Europe and the USA. About 
20 scientific papers, reports and academic theses are published annually. 
Main projects include (within each project one or several separate studies): 
• Long-term changes in the archipelago ecosystem (changes in nutrients, vegetation, zooben-
thos and fish communities in time and space; eutrophication effects 1970's to 1990's), in-
cluding comparisons Aland islands - Archipelago Sea - coastal Gulf of Finland and Gulf of 
Bothnia 
• Mechanisms regulating structure and function for shallow water zoobenthos (meio- and 
macrofauna) and fish communities (general fish communities and small littoral fish); ex-
periments in the field and laboratory (predator-prey interactions, biodiversity as a function 
of community regulation and environmental parameters, food web structure and links be-
tween trophic levels, the importance of physical and chemical stress such as drift algal mats, 
hypoxia, sediment redistribution, etc.) 
• The ecology and ecophysiology of zoobenthos stressed by periodic hypoxia and anoxia 
• The occurrence and ecological significance of drift algal mats on shallow (0-20 m) soft 
bottoms; seasonality, composition, nutrient release, interactions with phytobenthos (Fucus, 
Zostera), zoobenthos (recruitment, population- and community maintenance) and benthivo-
rous fish 
• Sediment quality and zoobenthos; results of SPI (sediment profile imaging) in relation to 
traditional sediment analysis and zoobenthos studies (50 stations; 7-263 m depth) 
• Successional models for Baltic Sea zoobenthic communities in time and space 
• Marine plankton blooms and the microstratification of plankton; mechanisms behind sudden 
local plankton blooms, and the importance and distribution of single species (biodiversity, 
ecology); cyanobacteria and dinoflagellates (red tides and possible toxic blooms), primary 
production, effects of eutrophication and traffic 
• Macroalgae and macrophytes as indicators of changes in the aquatic ecosystem (archipelago 
zone 1950's to 1990's; lakes 1930's to 1990's) 
• The ecology of rocky shores and rock-pools; the importance of natural stress factors for the 
distribution, abundance and interrelationships of epifauna (including long-term comparisons; 
1970's to 1990's) 
• The biodiversity of snails in the lakes of Åland ("inverted island bio-geography") 
• Monitoring studies for the Government of Åland (hydrography, nutrients, plankton, phyto-
benthos, zoobenthos and fish) 
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• Studies of reproductive disorders in coastal fish (pike and roach) 
• Moth monitoring: Part of a nation-wide network of moth monitoring stations for analysing 
long-term changes and general biodiversity. 
Contact person: 
Doc. Erik Bonsdorff, head of station 
FIN-22220 Emkarby, Åland Isl., Finland 
phone: +358 18 37221, fax: +358 18 37244, e-mail: <user.name@finabo.abo.fi.> 
ÅBO DEPARTMENT OF ~IOLOGY, O AKADEMI UNIVERSITY 
Erkki Leppäkoski 
At the Department of Biology, Åbo Akademi University, ecology and environmental science has 
been an important field of research since the early 1970's. The department has one professor, 
one lecturer, and one assistant teacher/scientist involved in teaching and research (both basic and 
applied) within marine science. Connected to this are the Husö Biological Station, the Institute 
of Parasitology (fish diseases), and a group working on aquatic ecotoxicology. The department 
is located in BioCity in Åbo/Turku, with modem facilities, including well-equipped laboratories 
and aquarium rooms (mainly for research on fish diseases). While the Husö Biological Station is 
the main resource for the department within marine ecology, the other groups are partly using 
the field station, and partly also doing research other than marine science. Main projects include: 
• The recovery potential of formerly-stressed coastal ecosystems; long-teni recovery from 
aquaculture, fish industry, oil refinery, large and small-scale dredging and dumping, etc. 
(field surveys mainly of zoobenthos), 
• Birds and land vegetation of the Archipelago Sea, illustrating archipelago zones and dynam-
ics (also to serve as a baseline for studying long-teini changes), 
• Sea birds and their accumulation of hazardous compounds, 
• Fish diseases (entire Finnish coastal waters; both parasites and bacterial/viral diseases); 
both in relation to stress and pollution, and natural fluctuations in the interactions between 
diseases and the potential for recruitment, 
• Parasites in marine mammals (seals) and birds, and their interactions with other trophic 
levels, 
• Aquatic ecotoxicology and the mechanisms of toxicants at the intracellular level, 
• Introduced species in the Baltic and Black Seas - a comparative analysis in time and space, 
• Macroalgae and phytoplankton in eutrophicated coastal waters. 
Contact persons: 
Prof. Erkki Leppäkoski (entire department), Doc. Göran Bylund (fish diseases and parasitol- 
ogy), Doc. Boris Isomaa (toxicology) 
Department of Biology, Åbo Akademi University 
BioCity 
FIN-20520 Åbo/Turku, Finland 
phone: +358 2 2654311*, fax: +358 2 2654748, e-mail: <user.name@finabo.abo.fi.> 
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14. RESEARCH IN MARINE GEODESY: THE FINNISH GEODETIC INSTITUTE 
Martin Vermeer 
The Finnish Geodetic Institute is the state institute responsible for research in the different fields 
of mapping science, for the fundamental geodetic, astronomical and gravimetric measurements 
in Finland, and for developing scientific methods of measurement, computation and analysis for 
producing, processing and exploiting geographic infoiivation. 
The main fields of study in marine geodesy are: satellite radar altimetry, the gravity survey on 
the sea ice, and Baltic sea level studies using a combination of space geodetic techniques. The 
FGI has a permanent staff of around 45, of which some three people are involved in marine ge-
odesy, all of them part-time. 
The most expensive piece of equipment in use for marine geodesy is the Metsähovi satellite la-
ser, which has made observations using the ERS-1 and TOPEX/Poseidon satellites. Such obser-
vations are useful for orbit determination. 
The Metsähovi Space Geodetic Station at Kylmälä, Kirkkonummi (40 km W of Helsinki) also 
observes satellites used for marine research and navigation. 
The budget of the FGI is 14 MFIM, of which 60% consists of salaries. 
14.1. Overview 
The Finnish Geodetic Institute's involvement with marine research has consisted of three main 
fields: 
• The study, with the aid of satellite altimetry, of the physical sea surface, the marine geoid, 
and sea surface variability. The Institute possesses operational software for the processing 
of satellite altimetric data alone and together with gravimetry. 
• The study, with the aid of tide gauges, precise levelling and GPS (Global Positioning Sys-
tem) geodetic positioning, of the location of mean sea level and its deviation from the geoid 
in coastal tide gauge locations. 
• The observation of gravity on the sea ice in the Gulf of Bothnia during winter by helicopter 
on the ice surface. Gravimetric geoid determination using the Institute's software. 
The areas of study and projects in the framework of which scientific work has taken place: 
• dk2, Africar 
• GEOMED 
a Danish-coordinated international consortium foimed in response to an 
ESA (European Space Agency) Announcement of Opportunity (AO) to 
exploit ERS-1 data (mainly altimetry) and lately, ERS-1/2 data in combi-
nation. Areas: North Atlantic, Baltic Sea, Mediterranean; Greenland ice 
sheet. 
(Geoid in the Mediterranean), a consortium (EU-financed) for geoid 
determination in the Mediterranean area, using altimetry, gravimetry, 
tidal modelling etc. Finland belongs to this group by virtue of its Baltic 
experience. 
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® BSL (Baltic Sea Level project), International Association of Geodesy (LAG) 
Special Study Group (SSG) 5.147. Studies the geoid, vertical datums and 
their unification, and sea surface topography in the Baltic Sea area. Two 
international GPS campaigns have already been organized (1990, 1993), 
determining the geocentric location of tide gauges. 
• Ice gravimetry 
	
	Gravity survey by helicopter on the ice in the Gulf of Bothnia whenever 
the weather has allowed it, most recently in 1994. A Finnish/Swedish 
bilateral project. 
141. Satellite altimetry processing 
The Finnish Geodetic Institute has operational software for satellite altimetry data processing. 
This software has been developed over the years 1988-1994. It includes modules to test and re-
move outliers; to reduce the differences between collinear tracks, removing orbit errors between 
them; for removing discrepancies found at crossover points between arcs ("crossover adjust-
ment"); for studying the remaining RMS error between collinear arcs, caused by unmodelled sea 
surface variability effects; and for gridding the crossover adjusted altimetric measurements, in 
order to allow graphic plotting. 
Furthermore, software exists to perform comparisons and derive statistics, and to convert the 
altimetric surface forms found (interpreted as geoid undulations) to gravity anomalies. All com-
putations take place relative to a reference model of the Earth's gravity field described by a set 
of spherical harmonic coefficients; currently we use the set GFZ93a, produced by the GeoFor-
schungsZentrum in Potsdam, Germany (Gruber, Anzenhofer 1993). 
The FGI's altimetry software has mainly been used in the Mediterranean project Geomed 
(Sansö, ed. 1993). Future planned use includes the Baltic Sea and hopefully, the Barents Sea. 
In what follows, we show a number of pictures to illustrate the capabilities of our software and 
the kind of work that has been done. This can of course only be a sample. 
Figs 2a, b. Altimetry crossover residuals before (left) and after (right) the crossover adjustment. Hori- 
zontal scale: m. Four exact repeat mission periods of ERS-1 of 35 days each were used. Data courtesy 
of ESA / Danish National Survey and Cadastre. 
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Fig. 3. ERS-1 altimetric geoid relative to reference model GFZ93a. Unit: m. Here, and below, fourteen 
exact repeat mission periods were used, and coinciding (collinear) arcs were first merged ("stacked"). 
Fig. 4. ERS-1 collinear track merging residual RMS differences, m. Toulouse tidal model applied. It is 
seen that the values are typically in the 5 - 10 cm range. 
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143. DK2, Africar 
The Finnish Geodetic Institute has been involved in this ERS-1 cooperative work since about 
1988. Started informally, it became an AO (Announcement of Opportunity) project for ERS-1, 
and currently a new AO proposal for the ERS-1/2 satellites called Africar (Altimetry For Re-
search In Climate And Resources) is under evaluation with ESA. 
Collaborators in the project come, in addition to Denmark and Finland, from Norway, Holland, 
Austria, Gei,iiany, Britain, Greece, Italy, Spain and the United States. Frequent coordination 
meetings, invariably of an informal character, have been held in Copenhagen (twice), Delft 
(twice), and Oslo. 
The Finnish work connected with this project has been altimetry in the Baltic Sea, with the aim 
of providing sea surface variability corrections derived from tide gauges. There is a connection 
with the Baltic Sea Level project work, aimed at geocentrically locating Baltic tide gauges. 
Additionally, Finland is prepared to receive a PRARE (Precise Range and Range-Rate Experi-
ment) device at the Metsähovi/Sjökulla site. Unfortunately, PRARE on-board ERS-1 broke 
down. Furtheiniore, there has also been discussion about bringing the Danish altimeter 
transponder to Metsähovi for altimeter calibration. 
Danish/Norwegian/Dutch work in this project has been concentrated in the North Atlantic, in-
cluding a spectacular mapping of the Greenland ice sheet (Simon Ekholm, personal comm.). 
14.4. GEOMED 
This project (Sevilla, ed. 1992, Sansö, ed. 1993), in which geodesists from a number of Mediter-
ranean countries, Austria, Denmark and Finland cooperate, is European Union-financed. It is 
coming to a close this summer and a continuation under the name "GEOMED II" will be applied 
for. 
Finnish work in the GEOMED framework includes: 
® Gravimetric geoid computation using a marine gravity data base compiled by the Madrid 
group at Complutense University (described in Sevilla, ed. 1992). 
® Altimetric gravity prediction using the FGI's general geopotential inversion software (mgm) 
for selected test areas. 
® Satellite radar altimetry cross-over adjustment in order to remove residual orbit errors, 
which are modelled as a linear function of time along each track (per-track bias and tilt un-
known). 
® The application and testing of tidal models for the Mediterranean. One such model is pro-
vided by a Toulouse (CNES) group in the fotni of final corrections, another has been con-
structed by the Madrid (Complutense) group in the form of amplitudes and Greenwich phase 
delays for the tidal harmonic constituents such as M2, S2 and N2 (described in Sevilla, ed. 
1992). 
® The measures used for the success of these tidal (generally: sea surface variability) models 
are: 
1. Crossover residual RMS differences; 
2. Collinear arc fit RMS differences. 
One conclusion of our work is that at the moment it is not possible to reliably separate the me-
dium wavelength (1°-30°) part of the geopotential (geoid), the corresponding part of the perma-
nent sea surface topography (SST) and the satellite orbital error. For the elimination of orbit 
error, several possibilities exist, and once ERS-2 flies with a working PRARE, it will disappear. 
However, the separation of the SST and the geoid will require a substantial improvement in geo- 
70 - 
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potential models in this wavelength band, which may require a dedicated geopotential satellite 
mission. 
14.5. Baltic Sea level project 
This project is an international cooperative programme aimed at unification of the vertical da-
tums around the Baltic Sea. In the same framework, determination of the geoid (gravimetric, al-
timetric) and the pe1111anent sea surface topography is being studied. Two GPS campaigns at 
tide gauge locations and fiducial sites have already been organized, in 1990 and in 1993. The 
results of the first campaign have been published (Kakkuri, ed. 1994). 
The Baltic Sea Level project is an International Association of Geodesy Special Study Group 
(no. 5.147) chaired by Juhani Kakkuri. 
14.6. Sea ice gravimetry 
An important ongoing project is the gravity survey on the winter ice of the Gulf of Bothnia using 
a helicopter for transport. For a description, see Lehmuskoski and Mäkinen (1978). The latest 
measurements of this kind, which constitute a joint Finnish/Swedish project extending over many 
years, were made in 1994. 
In the accompanying picture (Fig. 6), the current contents of the Finnish gravity data base are 
shown together with the new points (crosses). 
One application of these measurements is the determination of the gravimetric geoid of this sea 
area, for comparison with altimetric results, cf. Vermeer (1983, 1984). 
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Fig. 5. Station distribution for the Baltic Sea Level GPS Campaign 1990. From G. Liebsch and R. 
Dietrich: "Final Results of the Dresden group for the 1st GPS Baltic Sea Level Campaign", in: Kakkuri 
(ed.) (1994). 
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Fig. 6. The Finnish gravity data base for the Gulf of Bothnia. (J. Kääriainen, personal comm.). 
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15. WATER PROTECTION ASSOCIATION OF SOUTH-WEST FINLAND 
Kyösti Jumppanen 
The Water Protection Association is a generally useful community maintained by municipalities 
and industry. It acts as a co-operative and expert organization aiming at the promotion of water 
protection. The monitoring of the state and quality of the coastal waters as well as the loads of 
nutrients and other pollutants discharged in waste effluent and rivers into the sea is among its 
most important activities. The physico-chemical and biological monitoring network for the 
coastal waters comprises over 500 sampling stations. 
The most important research venture has been the project "The Development of the State of the 
Archipelago Sea and Environmental Factors affecting it" in 1991-93. The aim of the project has 
been to produce an overall presentation of the aquatic ecosystem of this sea area, to describe its 
development since the 1960's and the environmental factors affecting it, and to evaluate the need 
to improve its water protection. The research report, published in April 1994, has been compiled 
on the basis of all existing research material completed with sedimentation studies. The project 
was financed by the cities and industries of the southwestern coastal area as well as the Water 
Protection Association of SW Finland. 
The project proved that large-scale eutrophication and an increase in biological production has 
occurred in the Archipelago Sea since the 1960's. Urgent water protection measures are there-
fore needed in order to rapidly decrease the nutrient loading from the agricultural sources and 
fish farming. The amount of atmospheric loading and the background loading from the Baltic 
Sea should also be markedly decreased. In order to achieve this goal, international co-operation 
is needed. The increasing storage of biologically-available phosphorus, and maybe of nitrogen, 
has caused gradual eutrophication, and is the greatest threat to the present water quality. 
The staff of the Water Protection Association consists of five scientists (an ecologist, a marine 
biologist, a limnologist, a chemist and a chemical engineer) and twelve other persons. The 
budget is about 5 million marks and salary costs are 2,3 million marks. 
III THE INTERNATIONAL FIELD 
1. MARINE RESEARCH WITHIN THE NORDIC ENVIRONMENTAL RESEARCH 
PROGRAMME 1993-1997 
Erkki Leppäkoski 
With the aim of promoting environmental research in the Nordic countries, the Nordic Council 
of Ministers has initiated a research programme, which also extends to support the participation 
of Nordic countries in international research programmes. 
A proposal for a 5-year Nordic Environmental Research Programme was adopted at the 39th 
Session of the Nordic Council in 1991. 
32 
The Programme concentrates on three theme areas: 
• Research on climate changes 
• Cooperation on environmental research in the Baltic Sea region 
• Research on the socio-economic and political requirements related to the implementation of 
environmental policies. 
In the Programme, started in early 1993, the strengthening of research training and mobility is 
given a high priority; the Nordic Academy for Advanced Study (NorFA) was given the respon-
sibility for the administration of training courses, symposia, mobility grants etc. and approx. a 
quarter of the total budget of the Programme (DKK 25.7 million in 1993) was allocated to 
NorFA. 
Within the second theme area, close collaboration with scientists from the Baltic countries was 
set as a prior condition. 
The administration of this theme area was delegated to the Swedish Environmental Protection 
Agency. 
The Gulf of Riga Project 
In 1993, the Programme Committee allocated a total of DKK 4.5 million for the Baltic Sea part 
of the Programme; in addition, at least an equal amount was expected from national sources. At 
an early stage, the Expert Committee set up for this theme area decided to restrict the scope of 
the project to studies of the Gulf of Riga and its drainage area. The aims of the Gulf of Riga 
Project are: 
• to study processes which influence the exchange and balance of pollutants (incl. nutrients 
and some toxic substances) between the drainage area, the Gulf of Riga and the Baltic 
Proper 
• to create a basis for planning water protection measures in the area concerned 
• to assess the impact of these measures on the Baltic Sea as a whole 
• to establish a common database for the area as a basis for budget calculations and model 
analyses 
• to promote scientific collaboration between Nordic and Baltic countries. 
The Gulf of Riga Project is implemented as five Sub-projects, as follows: 
1. The drainage basin and load entering the Gulf of Riga 
2. Pelagic eutrophication and sedimentation 
3. Bottoms and zoobenthos 
4. Water exchange, nutrients, hydrography and database 
5. Toxic substances. 
Joint field studies have been carried out since summer 1993, the common database is now being 
established, and older data material has been reviewed. 
Finnish contributions to the Gulf of Riga Project 
Finnish marine scientists are represented in the Programme Committee (Prof. Erkki Leppäkoski, 
Åbo Akademi University and the Academy of Finland) and the Expert Committee for Environ-
mental Research in the Baltic Sea Region (Prof. Ake Niemi, Helsinki University and Dr. Pentti 
Kangas, National Board of Waters and Environment). 
The scientific contribution of Finnish marine research workers to the Sub-Projects listed above 
is primarily within studies of eutrophication and sedimentation (the Water Research Institute of 
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the National Board of Waters and Environment; the Tvärminne Zoological Station; the Dept. of 
Limnology, Helsinki University), bottoms and bottom fauna (the Finnish Institute of Marine Re-
search), and water exchange, nutrients and hydrography (the Finnish Institute of Marine Re-
search, where Dr. Pekka Alenius is the Nordic coordinator of this Sub-Project). 
Scientists from the Baltic countries have participated in training courses or worked at institutes 
in Finland for several months. 
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2. EUROPEAN ACTIVITIES AND COOPERATION 
Pentti Mälkki 
The European cooperation in marine science is basically coordinated by two different organisa-
tions. The European Science Foundation (ESF), a coordination organisation of national research 
councils, has its own programs. The principal funding agency in European marine research is, 
however, the CEC. The EU Framework Programme consists of several subprogrammes which 
have also marine research components. From among these, Agriculture and Fisheries and Envi-
ronment as well as Marine Science and Technology Programmes deserve to be mentioned. 
Through its Science Program MAST (Marine Science and Technology), EU plays a dominant 
role in determining the ways and means of cooperative studies. The research programmes have 
the following aims: 
® 	Creating cohesion through integration of marine research, and 
® 	Creating compatibility within European research and development. 
The programme is not intended to replace national research activities; it focuses only on such 
work as can best be achieved through multinational participation (the subsidiarity principle). 
Consequently, research funds are not given to national or bilateral programmes. The present 
IVth Framework programme was launched in 1994, and on the basis of its defined goals, re-
search work is being carried out on various fields of oceanography and marine technology. Ma-
jority of the institutions listed above take part in a number of projects. 
ESF and CEC have jointly established a special committee for scientific advice, the European 
Committee on Ocean and Polar Sciences, ECOPS. Membership of the ECOPS is based on per-
sonal invitation. ECOPS has, after a few years of activity, launched the concept of European 
Grand Challenges for the future. These Grand Challenges have been considered in a number of 
conferences, and are intended for the guiding of future cooperation. 
Following the activities of ECOPS, the ESF has established two special bodies for promoting 
coordination and cooperation in European marine science: the European Marine Sciences Board 
and the European Polar Research Board. The latter of these deals also with marine sciences in 
the polar regions. 
3. THE HELSINKI COMMISSION AND ITS MONITORING PROGRAMME FOR 
THE BALTIC SEA 
Eeva-Liisa Poutanen 
The Convention on the Protection of the Marine Environment of the Baltic Sea Area, 1974, 
known shortly as the Helsinki Convention, was signed twenty years ago by the seven Baltic Sea 
States of that time (Denmark, Finland, the Gelman Democratic Republic, the Federal Republic 
of Germany, Poland, Sweden and the USSR). The Convention entered into force in 1980, when 
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it was ratified by all the states. It covers the whole sea area out to the border between the Katte-
gatt and Skagerrak but excludes internal waters. 
The objective of the Helsinki Convention is to protect the Baltic marine environment against all 
sources of pollution, from both land and shipping. According to the Convention dumping was 
also prohibited as well as all pollution, in the context of seabed utilization and research. 
In 1992 the Government of Finland convened a Diplomatic Conference in Helsinki which 
adopted a revised Convention on the Protection of the Marine Environment of the Baltic Sea 
Area. This revised Convention has been signed by all the Baltic Sea States and by the Commis-
sion of the European Communities. 
In the revised Convention, which is based on the many years of experience with the 1974 Con-
vention, the Baltic Sea is extended to cover the internal waters of the Contracting Parties. Com-
pared to the 1974 Convention the new Convention has mainly the same structure, but there are 
essential substantive changes, which aim at strengthening the obligations of the Contracting 
Parties to protect the Baltic Sea. 
Some characteristic features of the new Convention are: 
- the convention area also includes internal waters 
- incineration and dumping are forbidden 
- promotion of the use of the best environmental practice 
- promotion of the use of the best available technology 
- the "polluter-pays" principle to be applied 
- the precautionary principle shall be applied 
- an environment impact assessment required of any proposed activity likely to cause a 
significant adverse impact 
prevention of pollution from ships 
- co-operation in combatting marine pollution 
- measures to be taken to conserve natural habitats and biological diversity and to protect 
ecological processes 
- reporting on measures to implement the convention 
- information to the public by each country 
the promotion of close co-operation with other appropriate bodies. 
The 1992 Convention tightens and specifies measures to combat pollution from land-based 
sources. The clear objective is to prevent and eliminate pollution. The Best Environmental Prac-
tice and Best Available Technology are to be used for this purpose. The Convention also takes 
into account the fact that preventive measures must be taken over the whole catchment area of 
the Baltic Sea. 
The Baltic Monitoring Programme 
The aim of the monitoring and evaluations of the Baltic Sea environment is to provide a basis 
for ministers and administrators, when considering priorities of necessary action to be taken to 
clean the Baltic Sea. The results have shown that the time is ripe to admit the mistakes in the 
decision-making of the past. The results have also shown that a unique network of scientists and 
administrators has been developed between the Baltic Sea States, capable of informing and ad-
vising the governments and local authorities as well as ordinary people, within the limits of the 
resources provided for this purpose both at an international level through the Helsinki Commis-
sion and at a national level. The objective should be to clear the common property, the Baltic 
Sea. The infointation is available; the ways and means exist. 
The Baltic Monitoring Programme (BMP) is the basis for the joint monitoring activities in the 
Baltic Sea. The implementation of the programme is based on the HELCOM Recommendation 
concerning the Guidelines for the Baltic Monitoring Programme. The Programme has been im-
plemented in several stages. The first stage (1979-1983) was experimental in character and 
served as a pilot programme comprising a limited number of stations and measurements but, 
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nevertheless, provided a basic coverage of the major aspects concerned. The second stage (1984-
1988) provided for a more frequent coverage of representative stations in the main sub-areas of 
the Baltic, in addition to the requirements of the first stage. The experience gained during the 
two previous stages was further used to improve the programme for the third stage, which 
started in 1989. All the details of the programme are described in the Guidelines for the Baltic 
Monitoring Programme for the Third Stage, which are published in the Baltic Sea Environment 
Proceedings No. 27 A-D. 
In 1992 the meeting of the Environment Committee (EC) agreed to abandon the five-year perio-
dicity of the Guidelines and replaced it with a more flexible one. A detailed discussion on the 
revision and possible restructuring of the monitoring activities was also started at the same 
meeting of the EC. 
The defined aims of the Baltic Monitoring Programme, when established in 1979, were "to fol-
low the long-term (annual and longer periods) change (trends) of selected determinants in the 
Baltic ecosystem". However, the general sense of the programme expressed a broader goal as to 
"provide data for the preparation of a more comprehensive assessment of the state of the Baltic 
Marine environment". According to this broad concept of monitoring, the programme included 
from its very beginning both repeated measurements of known pollutants as well as measure-
ments of natural components and properties of the sea indicative of the ecological condition of 
the sea area. Now that the BMP is under revision the general philosophy has been to have a 
mandatory part for the "traditional" parameters and a more problem-oriented or project-oriented 
type of work, a so called baseline part, where only a few laboratories would be involved on be-
half of the others, depending on their expertise. The baseline part should also be understood to 
cover various types of monitoring of contaminants for which some infoiniation already exists 
but which needs special expertise or equipment. Various types of studies of biological effects 
could also be included in the baseline studies. 
Furthermore, the EC has decided on another important issue; the existing monitoring pro-
grammes for the open sea, for radioactive substances and for atmospheric input, as well as the 
forthcoming programme for coastal monitoring have been joined under one organizational um-
brella - the Cooperative Monitoring in the Baltic Marine Environment - COM 1 JNE. This was 
done for management purposes in order to secure improved coordination, e.g. the introduction of 
common and more stringent quality assurance procedures. 
Since the aims of the BMP have already been agreed upon, there is now a need to formulate the 
strategy and tactics to reach the aims. The fourth meeting of the EC endorsed the proposal to 
arrange a workshop in spring 1994 to outline a revised BMP and Guidelines. It was also consid-
ered of vital importance for the workshop to raise the issue of the demands from decision-makers 
regarding the time frames of assessment of different parameters as well as the size of the trends 
that the Monitoring Programme should be able to detect. 
In connection with the sampling for the BMP and other research activities, some problems were 
noted during previous years in relation to getting peiiiiission to enter the economical zones of 
other Contracting Parties. In order to simplify the pegmission procedure, the Commission 
adopted in 1991 the HELCOM Recommendation by which the countries were urged to facilitate, 
and without unnecessary delay to grant, permits in connection with the BMP for research vessels 
of all Baltic Sea States to carry out joint scientific studies of common interest. 
Quality Assurance 
Concern about the quality of the data collected within the BMP was already expressed at the 
very beginning of the joint monitoring activities in the Baltic Sea. It was realized that periodic 
intercalibration is a prerequisite for any successful coordinated monitoring programme. Several 
laboratories around the Baltic Sea responsible for the BMP have participated in various inter-
calibration/comparison exercises coordinated by the International Council for the Exploration of 
the Sea (ICES) for over two decades now. Most of the exercises have been devoted to analyses 
of trace metals, but exercises have also been carried out on organochlorines in biological tissue, 
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hydrocarbons in marine samples as well as nutrient in sea water. ICES has given considerable 
attention in its work to data quality questions and methodological issues have been especially 
addressed by several working groups. This work has revealed numerous analytical problems and 
has led to important progress in the field of marine analytical chemistry. Continuous cooperation 
between "HELCOM laboratories" and "ICES laboratories" has guaranteed good communication 
among the laboratories involved in marine monitoring and research, and this has been considered 
as essential for quality improvement. 
Another organization, which has been actively involved in the quality assurance of biological 
determinants and with which HELCOM has had fruitful cooperation, is the Baltic Marine Bi-
ologists (BMB). 
In spite of all efforts made to improve the reliability of the monitoring data collected, a concem 
for the unsatisfactory degree of interlaboratory comparability of data was expressed by the ex-
perts who were involved in the preparations of the Second Periodic Assessment of the State of 
the Baltic Sea. 
Taking into account the expertise needed for the work, the Commission established two ad hoc 
Working Groups, one for chemical and one for biological quality assurance. Among the duties 
of both groups are, e.g.: 
• to coordinate the development and implementation of a QA-programme for laboratories 
participating in the BMP, 
• to give guidance in practical questions relating to QA, 
• to participate in the revision of the Guidelines for the BMP, and 
• to prepare QA guidelines for the relevant measurements. 
Both working groups are coordinated by ICES and the biological group works in close coopera-
tion with BMB. 
In order to improve the reliability of BMP data, in 1993 the Commission provided specific cer-
tified reference materials for the mandatory measurements of the BMP (nutrients and trace met-
als) for certain laboratories. In 1992 the Commission endorsed the proposal to arrange every 
year for the first period of 5 years a training course on phytoplankton identification for person-
nel involved in the practical work. 
The 14th meeting of the Commission in 1993 requested the Contracting Parties, as several times 
before, to participate in the Quality Assurance exercises whenever possible, but this time the 
Commission, realizing the importance of comparable data, decided that the participation in QA-
exercises is mandatory for laboratories providing BMP data on parameters included in the man-
datory part of the BMP. The next step will most probably be the accreditation requirement. 
The work related to improvements in the reliability of monitoring data as well as assessment 
activities will not result in a long range of HELCOM Recommendations, but the results of the 
work will in the future be judged from the quality of the assessments and the advice to the 
Commission. Monitoring becomes useful when the results are assessed and subsequently used as 
a basis for management decisions. Monitoring is needed to follow the effects of these decisions. 
It is also worth pointing out that different steps related to the monitoring and management sys-
tems can provide valuable input to research. 
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AV EUROPEAN VIEWS 
1, CASE STUDY: PHYSICAL OCEANOGRAPHY 
H.U. Lass (based on notes by J. F.) 
- Physical oceanography concerning not only the Baltic Sea but also other parts of the world's 
oceans 
- Situation in Germany different. There are several institutes which deal with physical oceanog-
raphy over the whole world, especially in the Atlantic from Arctic to Antarctic. 
- So our institute (Wamemunde) concentrates on research in the Baltic (administrative and fi-
nancial reasons) 
- Important problems and how to study these: 
- general properties of the Baltic Sea, which control more or less the main features of this sea: 
- In the Belts region precipitation exceeds evaporation, so we have a brackish surface layer, and 
a saline deeper layer. Surface water flows outwards, heavier saline bottom water flows in. This 
property makes the Baltic a nutrient trap, where nutrients circulate, and very little is exported. 
- Links to the open sea are long and shallow. Because of the length and shallowness of the chan-
nels, sea level differences between the North Sea and the Baltic are the main driving force in 
water exchange. This is caused by a baroclinic pressure gradient. Due to the salinity differences 
between the North Sea and the Baltic, which is of very steady nature in contrast to sea level dif-
ferences, the saline water forcing from the North Sea to the Baltic is of a transient nature, in 
contrast with the Mediterranean and the Atlantic, where the connecting channel is deep and 
short. So we have this rather transient problem in Baltic physical properties. 
- The barotrophically-driven water exchange, which comes through the straits, forces the main 
sea level of the Baltic to rise in the case of an inflow, and this feeds back on the driving pressure 
gradient, and the Baltic fills up, causing an end to inflow. So the inflows are thus only transient 
ones, lasting some ten days maximum. 
- The length of the connecting channels causes the inflowing saline water to flow back and forth 
in the channels, and the salinity fronts very rarely approaches the Dars sill and enters the Baltic 
basins. 
- Occasionally, when saline water enters the basins in the Baltic, it causes ventilation and estab-
lishes the stratification. 
- We have a variety of processes in the ':altic to study. The most important is the water ex-
change: the forcing of saline water and the transition of water masses in the Belt sea. If the water 
from the Skagerrak enters the Belt sea and is moved through the Sea straits, then its properties 
are quite different when it enters the Baltic, in contrast to the water masses that enter the great 
Belt. 
- Propagation of the salt water in the Baltic basins and the effectiveness of the deep water venti-
lation. 
- Propagation velocity, horizontal and vertical structure; what is the role of friction in these 
processes? 
- which are the physical processes controlling these phenomena? Friction? 
- Pathways, and the transformation of the properties of propagating salt water? 
- Pathways of incoming saline waters through places of heavy vertical deposition of organic 
materials, and transformation of the saline water by organic loading caused by this deposition. 
This causes high oxygen consumption rates in deep basins when the water arrives there. 
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- When the water arrives in a basin, the vertical exchange through the halocline is an important 
problem. There is a seasonal transport of nutrients and salt through the halocline. 
- Very important to know whether this vertical exchange is caused by turbulent diffusion 
through the halocline in a wide area, or by upwelling at the boundaries of the basin? 
- Exchange between coastal and open waters of the Baltic. Coastal waters are loaded by nutri-
ents by river runoff, and the complex nature of coastal waters causes transformation of this 
propagated water by ambient biogeochemical processes. This transforms the properties of the 
charged water, and other processes continue in a similar manner in coastal waters. Then, after 
the exchange with coastal waters, much transformed water arrives at the central basins. 
- Water exchanges are very transient events. The time scale of the events stretches, as the water 
masses move north through the Baltic. 
- What causes the salt water inflows - a key question. Salt water inflows are typical for the cen-
tury, although there was a break between the 70's and now. The answer must lie in atmospheric 
effects. There must be some changes in driving wind forces, especially in the west wind compo-
nent. This forcing of the inflow event requires a very special time sequence, and this may have 
changed. Is it caused by global climate change, and what are its effects on the Baltic? The effect 
anthropogenetic influence can force back on a global scale to the Baltic. 
- It seems that every inflow event is correlated with easterly winds at the beginning, followed 
then by strong westerlies. This may give a hint when looking for reasons why saline water in-
flows sometimes occur, and sometimes not. 
- The ventilation of deep basins does not necessarily depend on the size of the inflows. The 
ventilation situation in the Bornholm basin may be important: all inflowing water must pass over 
the Bornholm basin, and if its water is already ventilated by an earlier inflow, the incoming 
inflow may pass over virtually unaffected. But if the Bornholm basin is full of weak-salinity, 
oxygen-poor water, a huge amount of inflowing water is needed to ventilate, i.e. fill it up first. In 
this way the amount of water left for ventilating the following basins is greatly reduced. => a 
series of inflows is usually needed for the complete ventilation of the Baltic deep basins ventila-
tion. 
V POLEMIC VIEWS 
1. PHYSICAL OCEANOGRAPHY 
Pentti Mälkki 
The current physical oceanography research focuses mainly on some themes of concern in the 
Baltic Sea: ice research, air-sea interaction, wave studies, experimental process studies and 
modelling of the above phenomena. Even in the basic research, these fields of study have been 
formulated with practical applications in mind, i.e. improvement of services for winter naviga-
tion, improvement of other services for maritime safety and efforts to understand the variability 
of the Baltic Sea marine environment. During the recent decade, emphasis has also widened to 
other regions, such as both polar seas and the Greenland Sea. Studies of climatic change have 
modified the focus towards problems related to interaction between atmospheric forcing and the 
responses of the sea to this forcing. The widening interest outside the Baltic Sea has been partly 
due to Finland joining the Antarctic Treaty and partly due to intensified European cooperation. 
In view of the available resources, it is not expected that the fields of study will be largely 
expanded into new research areas. One can say that Finnish research in physical oceanography 
is a limited resource and, with a view to the current trends in science funding, will remain so 
during the coming years. In the present situation, it would be advisable to concentrate in fields 
which we know best, and where we do have an international standing. Practical applications are 
needed, therefore this need shall be borne in mind, at least in multidisciplinary service 
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institutions such as FIMR. The division of research into basic and applied science is not relevant 
in oceanography. We have our responsibilities to the regional community, and the only way to 
provide good applications is to have a sound scientific basis. 
The Baltic Sea, is and will be, the main focus even in the future. In particular its wintertime 
processes (ice, thermodynamics) and circulation, as well as long term variability. The Baltic Sea 
is also in many respects a good model a good model base for experimentation with acceptable 
scales for full atmospheric forcing, earth rotation and interesting stratification. We ought to 
invite more process studies into these areas from outside the local research community. On the 
other hand, in order to keep both contacts with the external world and to maintain our 
competence, a certain amount of activities must be focused towards the open ocean. If we limit 
ourselves to the Baltic, our understanding of the main trends in physical oceanography will 
certainly deteriorate. We have to be active in climate-related studies in order to find our proper 
role as oceanographers, and in order to be able to relate the results of the Baltic studies into a 
proper frame. This again, can be obtained by applying our knowledge to other sea areas, such as 
the polar seas. 
The well known statement of Lord Kelvin: "If you cannot quantify it, you do not understand it", 
is equally valid today as it was one hundred years ago. In practical terms this implies that mere 
description is out, process analysis, modelling and prediction are in. This puts stress on the qual-
ity, but in modern scientific atmosphere it is the way for survival. For a small research commu-
nity, quality is the way to provide optimal output. This applies also to the choice of themes, not 
only to performance. It is often easy to maintain familiar themes, which may have lost some of 
their relevance a long time ago. Our goal should be to think big, even if it implies risks in pro-
ducing the results we would like to obtain. Small themes may sell in some journals, but too small 
themes will certainly not lead to truly significant progress. 
2. CHEMICAL MARINE RESEARCH 
Matti Perttilä 
There are three issues concerning marine research in general that I want to emphasize here. The 
first is publicity. At this seminar, there aren't any representatives of the media, nor did we ac-
tually expect there to be, but nevertheless it is a sign of the reservedness of the marine research 
community. In my opinion, the requirement to publish should be regarded as a two-dimensional 
obligation: on the one hand, we must publish on the international scientific forum, but on the 
other hand we must also be able to justify our own existence to the layman. It's these people that 
pay our salaries as taxes. For this reason it's essential to be able to popularize scientific results 
and conclusions, although it is not easy: it's often easier to get one's articles accepted by interna-
tional scientific journals than by national newspapers. 
The second issue is the purposefulness of our work. We must possess a strategic goal from 
which, through our own "excellency" and opportunities and threats created by external possibili-
ties, we tease out the realizable projects. For example, in chemical marine research our strategic 
goal is the future assessment of our marine environment in different environmental scenarios. 
The need for this goal arises from the fact that it is not sufficient to tell society (and decision-
making politicians) what the situation in the marine environment is, and how it was a hundred 
years ago. What the layman wants to know is the environmental development in the Baltic dur-
ing the next few generations. In addition, the estimated economic investments required for envi-
ronmental purification are of such magnitude that the taxpayers certainly want to know, with at 
least some accuracy, what the consequences of these actions are. This kind of goal requires in-
terdisciplinary thinking about the methods of ecosystem modelling. In this concept, what would 
represent chemical oceanography? Certainly an estimation of chemical concentrations is needed 
to be able to apply physical current and dispersation measurements and models to reach the 
goal, but the mere mapping of concentrations is not a very ambitious project. Instead, research 
into the processes connected with substance balances is very challenging, and is essentially con-
nected with ecosystem studies. Chemical research in the Finnish Institute of Marine Research is 
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well up with sedimentology; we have high-quality sampling and analyzing techniques at our dis-
posal, into which we should invest further. Meanwhile, we must be aware that only though in-
terdisciplinary research and synthesis are we able to proceed towards the main goal. Neverthe-
less, purposefulness must also have its limits: if short-sightedly only results are required, we risk 
"butchering" current knowledge, without producing any new problems that promote science. 
As the third issue, I have chosen Baltic monitoring. The current chemical monitoring aims at 
detecting changes in substance concentrations. For dissolved substances like nutrients, this in 
practice means measurements of concentrations at certain stations at certain depths a few times 
a year. The representativeness of these results is rather poor, since annual changes and local 
disturbances cause great deviation in them. Chemical monitoring should be changed so that in-
stead of concentration measurements, we should monitor changes in total amounts of sub-
stances. This approach requires changes in monitoring tactics: in stead of a few offshore sta-
tions, we should develop a sensible, rather large offshore station grid, and correspondingly con-
centrate monitoring into a single period each year. Concerning nutrients, this time should be in 
early winter, (before the ice) when the nutrients are at their peak concentrations. High-frequency 
monitoring is often justified by the necessity to observe seasonal changes, but should that really 
be the aim? Doesn't it rather form a part of basic research, which in turn is necessary to explain 
the results of monitoring? In my opinion, at least in chemical oceanography, we should give up 
everything unnecessary, and make a clear distinction between expensive, international monitor-
ing that produces comparable results, and basic research projects supporting it. 
3. CURRENT RESEARC i AND PROBLEMS IN MARINE BIOLOGY AND 
FUTURE VISIONS 
Ake Niemi 
In this presentation the aim is to evaluate the current research on marine biology in Finland, to 
draw attention to current problems and to present visions. What are our intellectual and material 
resources? The matter will be surveyed from the point of view of the University of Helsinki and 
the Research Council for Natural Sciences. 
Marine biology in Finland 
Already at the turn of the century Kaarlo Mainio Levander published a lot of papers on micro-
organisms in Finnish brackish-water. He described several new species. Other valued Finnish 
marine biologists (basing on the modem frequency of reference to their published papers) are 
also Ilmari Välikangas and especially Sven Segerstråle. 
There are several other Finnish scientists, who have studied brackish-water organisms in the 
Baltic salinity gradient. Many of them are referred to in the international literature of their sci-
entific speciality. Common to almost all of them is that their studies on marine biology have 
been performed in coastal areas and in the Finnish archipelagos. Many studies have been done at 
the coastal research stations of the universities. 
The real marine biology of the open sea area (comparable to biological oceanography) started in 
Finland in the sixties. The Finnish Institute of Marine Research, Helsinki, then began to study 
the macrozoobenthos of the deep bottoms over the whole Baltic Sea area, paying attention to the 
fluctuations of the populations and the causes. The project was initiated by Ilmo Hela. 
The production of organic matter, i.e. chiefly the primary production of phytoplankton, is the 
base for the carbon cycle in the open sea ecosystem. Already early in this century Kaarlo Mainio 
Levander and the chemist Kurt Buch realized that the low primary production in the Gulf of 
Bothnia was connected to the low nutrient level in that area. After the introduction of the car-
bon-14 method by the Danish scientist Einar Steemann Nielsen in the early fifties, a rapid devel-
opment in studies on the pelagic production cycle has occurred. 
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However, studies on the pelagic primary production and its connection to the hydrodynamics 
and nutrient level in Finnish coastal waters did not begin until the sixties. After the microbial 
loop had been demonstrated in ocean ecosystems in the early seventies, modem research on the 
marine pelagic ecosystem commenced at Tvärminne Zoological Station and at the Finnish Insti-
tute of Marine Research. Good research on the structure and processes of the marine pelagic 
ecosystem has been made at those institutions. During recent years much resources have been 
directed towards research into bacterial production, the microbial loop, autotrophic picoplank-
ton, the dynamics of blue-green algae and the influence of climate change on the marine ecosys-
tem (the SILMU-project). 
Great support has been offered to the nitrogen project, the aim of which is to study the nitrogen 
cycle in Finnish coastal waters and to give an answer to the difficult question "Is it profitable to 
remove nitrogen from waste effluent". 
Looking from the standpoint of the Research Council of Natural Sciences, internationally-ac-
knowledged basic research on the Baltic brackish-water ecosystem is performed at the Finnish 
Institute of Marine Research, Helsinki and at the Tväiniinne Zoological Station of the University 
of Helsinki. The littoral project group at Husö Biological Station (Åbo Academy) has also 
gained international acknowledgement. All qualified research groups have developed close inter-
national cooperation. For instance, the Finnish Institute of Marine Research, Helsinki, the Na-
tional Board of Waters and Environment, Finland and the Tvärminne Zoological Station all take 
part in the international Gulf of Riga Project. 
Research on polar marine ecosystems is included in the programme of the Finnish Institute of 
Marine Research. In accordance with the Antarctic Convention, Finland is obliged to regularly 
perfoiiii scientific research in the southern polar area, although it is very expensive and re-
sources to support participating scientists have been difficult to arrange. RV Aranda is also very 
expensive. The Institute has also taken part in marine biological research in the Barents Sea 
area. Finnish participation in international polar marine projects presupposes that Finland has a 
research vessel of top quality, and that the scientists have enough know-how to take part in in-
ternational research projects as equal members. 
In this presentation many monitoring studies in coastal waters by local governmental organiza-
tions are not included, despite their importance. However, the bilateral project between Sweden 
and Finland, the "Gulf of Bothnia Year" as well as the "Eastern Gulf of Finland Project" con-
ducted by the National Board of Waters and Environment, have to be mentioned. Not only do 
they produce important information for coastal water protection planning and measures, but also 
good basic research which should be published in international journals. It is a pity that much 
important infoiuiation is hidden in dusty reports and will not be analyzed and used. 
The oldest and most diversified monitoring (also biological) of eutrophicated coastal waters has 
been performed in the area off the coasts of Helsinki and Espoo since the sixties by the Water 
Laboratory of the City of Helsinki. The new automatic monitoring equipment on board Baltic 
passenger boats, organized by the Finnish Institute of Marine Research and by Estonian scien-
tists, collects routine infoiuiation on the state of the sea area in the Gulf of Finland and the Bal-
tic Sea proper. 
Intellectual and material resources 
It is simply a question of scientific competence and money. Unfortunately these matters are con-
nected. The present time in Finland is characterized by great changes. The material resources of 
the universities are being cut down at the same time as more and better results are demanded. 
We have to reorganize our work and to make it more effective. In this connection one can com-
pare some aspects of the universities and the governmental research institutes and their coopera-
tion which is often called for in speeches of officers of the Ministry of Education — as if there 
had not been any cooperation earlier. 
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One or two decades ago the university research worker was of the opinion that the scientists of 
governmental research institutes worked quite isolated from the intellectual environment of the 
university. The scientist had a safe appointment and had no stress concerning results. He did not 
have to compete for his bread using his publications, as many scientists at the university had to. 
Furthermore, the salaries at the governmental research institutes were much higher than those at 
the universities, and the social privileges were markedly better. 
Now the situation has somewhat changed. A scientist at a governmental research institute can be 
dismissed if his results are not very good. In the eighties a certain antagonism has become less 
marked. Scientists of the governmental research institutes and universities have become closer in 
multidisciplinary joint projects. 
At least in marine biology, but also in marine physics and chemistry, the cooperation developed 
has been favourable for both the parties, for the university almost a necessity. The close coop-
eration in research and scientific education, for instance between hydrobiologists and limnolo-
gists of the University of Helsinki and the Finnish Institute of Marine Research, the Game and 
Fish Research Institute and the National Board of Waters and Environment, Finland has devel-
oped favourably. 
As an example, at the Finnish Institute of Marine Research there are several University docents 
and other scientists, who are leaders of research projects which include pre- and postgraduate 
university students. Scientists at the Finnish Institute of Marine Research give lectures at the 
university, even complete series in marine science, which have achieved real public success. 
The governmental research institutes are important for the scientific education of young re-
searchers. They can recruit the good students to their projects. University professors also take 
part in the management of governmental research institutes and vice versa. 
The governmental research institutes are also interested in the level and quality of scientific edu-
cation in the universities because from those students the institutes will recruit their scientists for 
the future. Thus the research institute and the university have developed towards a more homo-
geneous whole. 
The sharp reduction in resources during recent years has much more impaired the universities 
than the governmental research institutes. University institutions had no movable money from 
which to save. The universities have thus been obliged to decrease the number of appointments 
and reduce other resources, including those for salaries. For instance, at the Tvärminne Zoologi-
cal Station the money for noitnal research activities and administration has been reduced during 
the last three years by 50 %. The support from the Academy of Finland and especially from pri-
vate foundations has, however, guaranteed the research activities at the Tvärminne Zoological 
Station. 
On can state emphatically that, concerning the resources channelled from different ministries 
into research, we are developing a system in which the resources and significance of the uni-
versities will be diminished in comparison to the governmental research institutes. Political lead-
ers nowadays have too much influence on the universities and almost strangle them. The situa-
tion will develop more and more towards the dangerous situation in the former Soviet Union, in 
which the universities were remoted in importance, while the research institutions of the Acad-
emy of Science were favoured. 
Allocation of resources and marine science 
During recent years the state has directed resources for research into domains, from which 
marked progress at an international level, and especially economical use, is expected. In bio-
science the ecological sciences, including marine biology, have had less success when resources 
have been allocated. An increasing share of the resources has been given to biotechnics, cell bi-
ology, molecular genetics etc. Fortunately, governmental research institutes still have both re-
sponsibility and the resources for environmental research. 
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The Ministry of Education has issued on directive that large research programmes should be 
developed in Finland in such domains as are of importance to society. It would thus be difficult 
to get money for smaller projects - the money would be marked for special domains. When an 
essential share of the money has been earmarked in that way, scientific competition between the 
applications will be weaker. Also new scientific domains and innovations will not easily arise. 
These designs by the Ministry of Education should be strongly critisized. 
The Academy of Finland has to follow the directives given by the Ministry. The university insti-
tutions and governmental research institutes have to create large projects which should include 
scientists and pre- and postgraduate students from different institutions, different universities 
and also scientists from abroad. This will probably be a prerequisite for support. However, in 
Finnish marine science great international projects are possible and have been then a normal ac-
tivity for many years. 
The reorganization of the Academy of Finland starts in 1995. The Research Council for Natural 
Sciences has been abolished. Marine science and limnology are dealt with by different councils. 
Physics, chemistry and geophysics belong to the Research Council for in Natural Sciences and 
Technics. Ecology and marine biology, in the Research Council for the Environment and Natu-
ral Resources, have to compete for money with e.g. agriculture, forestry, architecture and the 
planning of society. This reorganization does not seem at all good for biology. This is not the 
first time in Finland when a functioning organization is not permitted to be improved by small, 
practical changes. Once again a functioning organization is abolished and a totally new organi-
zation is planned. There is no certainty that the new organization will work effectively. 
Which are the essential problems to be supported in marine biology 
Of course there are a lot of scientific problems, but concerning marine biology the answer could 
be the following: an understanding of the structure, function and regulation factors of the marine 
ecosystem. This is real basic research having on essential value in application. Included in this 
aim are also the analysis of the carbon cycle in the sea, the material budgets and the construction 
of an ecosystem model. These studies will provide the basis for planning the protection of the 
sea areas. 
There are still great gaps in our knowledge of the marine ecosystem, for instance: 
• the nitrogen cycle, especially denitrification 
• the amount of energy channelled through the microbial loop to higher trophic levels 
• the coupling between pelagic and benthic subsystems 
• the role of mesozooplankton in the regulation of pelagic community 
• the coupling of pelagic processes with hydrodynamics 
• the interaction between the open sea and coastal areas 
These projects are multidisciplinary, and a prerequisite is advanced research groups and know-
how. The results will have considerable application value. In order to increase the scientific 
know-how, international contacts will be essential. In the future international projects supported 
by the EU must be the goal. 
In current research on the marine ecosystem, the basis has been the analyses of certain processes 
using experimental methods. Part of them can be performed on board research vessels, part of 
them are better done at the field stations of the university. In this connection there are good op-
portunities for creating coordinated research projects between the universities and governmental 
research institutes. Fortunately, such projects have already been working for several years. 
Coastal field stations such as e.g. the Tvärminne Zoological Station are well adapted to monitor-
ing the state of the Baltic Sea. There a lot of interest is directed towards littoral research. 
Changes in the status of the open sea area are indicated as changes in the structure and proc-
esses of the littoral ecosystem of the outer archipelago zone. It is important that the coastal re-
search stations of the universities take part in the international monitoring of the Baltic Sea. 
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Both in limnological and in marine research a new problem has arisen during recent decades - 
the lack of knowledge of species. The lack of good taxonomists is now an international problem 
which has been pointed out at many international congresses. 
Traditional taxonomy and autecology have not been appreciated, and consequently not sup-
ported. In ecosystem research, experimental studies on processes have been concentrated on the 
different size classes of marine organisms, but now the interest has changed to analysis of the 
role of different species. Everybody knows that the species composition of an assemblage regu-
lates the speciality of processes in the ecosystem. Now there is a lack of specialists who are 
familiar with the building stones of the ecosystem, the species. For instance, in this "land of a 
thousand lakes" and a very long Baltic Sea coast there is no appointment for an algologist, al-
though Finland has had such eminent taxonomists as Karl Hirn, Kaarlo Mainio Levander, Rolf 
Grönblad, Tor Karling and Kalle Purasjoki, who earlier took the responsibility for establishing a 
good taxonomic level for marine animals in Finland. 
In festive orations it is often said, that Finland should be at the international top level in some 
scientific domains. The question is: Is it profitable to direct much of our limited resources to so-
called important scientific fields, in which the international competition really is hard, and where 
reaching the top level is very difficult and expensive? Or would there be some sense in giving, in 
comparison to the fornier fields, a smaller support to e.g. taxonomic research, which is cheap 
and where, with very small resources, there is a good chance of reaching the international top 
level in e.g. the taxonomy and systematics of Fungi and Musci? 
Since the Rio Conference there exists an international agreement on the conservation of biodi-
versity and habitats. This is also valid for the seas. Because of this, Finland is obliged to study 
and protect biodiversity and brackish-water ecosystems. The Helsinki Convention also presup-
poses the same thing. The importance of traditional taxonomy will increase. There is a marked 
need for the scientific education of taxonomists specialized in plankton and benthos. 
The development of education of young scientists 
In the University of Helsinki, at least in hydrobiology and probably also in limnology, we have 
found the proposal to decrease the requirements of an examination problematic. One method is 
to decrease the requirements for a credit. This has probably happened in some other Finnish uni-
versities. This arrangement will lead to a decrease in the competence of a graduated person, at 
the same time as the importance of education is strongly underlined in festive orations by offi-
cers from the Ministry of Education. A university teacher is very critical of such a development. 
However, the Ministry is able to realize its ideas through pressure on the universities by using 
the bill for appropriation - the support given to the university is connected to the number of 
graduations, not to their quality. 
Concerning the quality of examinations it is more important to develop the quality of scientific 
education in the post-graduate and predoctoral stage. In this field there is still much to do. In my 
opinion, the leading scientists of the governmental research institutes should take part in the 
planning of the scientific education of marine biology (and limnology) in the university. Leading 
scientists with much experience are appointed to research institutes. They are able to propose 
how scientific education should be organized, and they know what should be demanded of a 
modern scientist looking for an appointment at their institute. The goal is to develop a closer 
cooperation between the universities and governmental research institutes in science education. 
The goal should be a young scientist who, with high-level know-how, is able to compete at an 
international level. When Finland is introduced into the intense international competition for EU 
support, one basic prerequisite is the reaching of an international scientific level. In the future, 
studies in marine biology will, to a great extent, be done as international joint projects. Our 
young scientist must have as good a scientific education as possible. This is also the goal for the 
Research Council for Natural Sciences in Finland. 
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4. MARINE GEOLOGY 
Boris Winterhalter (excerpts from a free speech) 
In Finland, we have had every opportunity to develop into an internationally significant marine 
research country. 
We have always had excellent - and resourceful - research scientists. 
We have had an excellent shipbuilding industry, which has developed into the leading research 
vessel constructor in the world. 
Regrettably the sales were directed towards our eastern neighbour. The results were obvious. 
From a researcher's point of view, most annoying in all this was the secretiveness and neglect of 
domestic scientific expertise in the industry. 
Know-how was rather purchased from abroad, instead of creating a sound domestic support 
group. 
Industry only turned to Finnish researchers only in emergencies. 
Marine Science and Technology Society of Finland was founded in order to bring academic re-
searcher scientists and ship-construction engineers together. Economic recession frustrated these 
plans, and the resources of the industry faded. 
The balance sheet Finnish Marine Research can be summed up follows: 
Positive: 
+ long and sound traditions in marine research 
+ competent researcher workers in most disciplines of marine research 
+ a credible standing in the international field of marine research 
+ the "world's best" research vessel Aranda 
+ good cooperation among scientists 
Negative: 
- lack of a distinguished body for national cooperation 
- territory and resource competition between institutions 
- dispersal of national resources 
- overlapping organizations 
- lack of cooperation in industry 
Solution? 
Let us create an organization for directing and financing marine research, that would serve uni-
versities, research institutions and the industry, with its sights set to put Finnish marine research 
on the world map! 
Where do we go from here? 
• Concern for our Baltic Sea is real. 
• Problems can best be solved by combining scientific and technological methods into a 
sound whole. 
What we should remove first! 
Sensationalism - scientists reach the media only through creating threatening visions and scaring 
the public - good news does not reach the media - it is difficult to correct untrue news. 
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In the battle for research funding opportunistic scientists easily appeal to contemporary beliefs 
(greenhouse effect?). Political decision-makers, in order to remain faithful to their voters, fund 
"fashionable" research projects (SILMU?) 
Let us be honest! We should now strive to bring Finnish marine research towards the prosperity 
it deserves! 
VI PANEL DISCUSSION: A SUMMARY 
Juha Flinkman 
Organizers of the seminar, the SCOR National Committee for Finland and the Marine Science 
and Technology Society of Finland, had several current issues outlined for discussion. These 
included the following topics: 
1) Monitoring the environmental condition of the sea, and forecasting 
2) Acquisition of infoiination and data collecting, international systems (GIS) 
3) Exploiting the sea, in terms of: 
- use of space (recreational use) 
- biological resources 
- geological resources 
- energy 
The panel consisted of representatives from the organizing committee, key speakers of the first 
day, and representatives from research institutes and universities, under the chani►ianship of di-
rector Pentti Mälkki from the Finnish Institute of Marine Research. The discussion was attended 
by seminar participants, representatives of the media, and the public. In the following, a brief 
summary of the wide discussions on these topics is given. 
In the discussion concerning the first topic, marine environment monitoring and forecasting, 
some central questions quickly surfaced. All speakers agreed on the emphasized role of the uni-
versities in marine environmental monitoring. The importance of further development and appli-
cation of the automatic sampling systems was seen as one of the most important issues in moni-
toring programs. Also the cost of environmental monitoring to universities and research institu-
tions, and the effects of the renewed Helsinki Convention were discussed. 
In the opening addresses the importance of universities participating in monitoring studies was 
stressed. Monitoring programs provide excellent research worker training for graduate and post-
graduate students, as well as material for basic research, due to the excessive data accumula-
tion. Also, as monitoring programs are becoming very intensive, and offer a wide variety of 
work in all fields and at all levels of marine research, it was seen as imperative that biological 
stations should be included in these programs. The recently renewed and expanded Helsinki 
Convention now also includes the monitoring of coastal waters, and in this the coastal biological 
stations could be the fixed sampling stations. Professor Ake Niemi from the Hydrobiological 
laboratory of Helsinki University stated that a basic study including hydrography, chemical 
analyses, chlorophyll etc., combined with the studies on phyto- and zooplankton and benthic 
animals already in process at the Tvärr tinne Zoological Station is the nearest goal in coastal 
water investigations 
Automatic sampling systems, such as the unattended temperature, salinity and chlorophyll 
measuring units developed by Juha-Markku Leppänen and his co-workers received much atten-
tion. Automatic monitoring systems were seen as the most valuable tools for on-line monitoring 
in the Baltic, in addition to the fact that they represent state-of-the-art Finnish marine technol-
ogy, having good prospects of further development and eventual commercial benefit. 
A question from the public concerning environmental changes in the Kotka archipelago during 
the last 20 years directed the discussion towards the eutrophication of the Gulf of Finland and 
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the Baltic in general. Professor Niemi stated that the general nutrient level in the Gulf of Finland 
has increased during this period, but that it is difficult to point out any single source. Director 
Mälkki pointed out that although the St. Petersburg dam is often blamed for the eutrophication 
of the Gulf of Finland, it actually has no such effect. The construction of the dam coincided with 
glasnost, hence the environmental problems in the Kronstadt area became the first environmental 
problems openly discussed in the foimer Soviet Union. Today, the floodgates of the dam are big 
enough to allow unrestricted flow. It is actually silt from the dredging of the St. Petersburg fair-
ways that inhibits primary production inside the dam. The eutrophication caused by the nutrient 
loading brought down by the river Neva therefore starts outside the dam, and high nutrient pa-
rameters are found practically throughout the Gulf of Finland, as stated by Pentti Kangas from 
the Finnish Environment Institute. 
In general, new kinds of monitoring strategies have been contemplated directed towards intensive 
local monitoring. Offshore monitoring data can be obtained for the Helsinki Commission by 
means of remote sensing and automatic sampling systems. The far-reaching consequences of 
political decisions were also pointed out. If a certain amount of money is invested in Finland for 
nutrient removal and purification of water running into the Gulf of Finland, the environmental 
condition of coastal waters will improve. But if the same money is invested in the St. Petersburg 
sewage water nutrient removal and purification, the condition of the whole of the Gulf of Fin-
land will improve. 
The costs of monitoring, especially to the universities, evoked discussion. Universities, espe-
cially biological stations, have increasingly participated in the monitoring of the marine envi-
ronment. Basic research is necessary to understand the processes behind environmental changes, 
such as saline water inflows into the Baltic, and climate change. In contrast to the increased task 
loading to both research institutions and universities in the form of increased environmental 
monitoring, resources have diminished and continue to decrease due to economical recession. 
Demands regarding responsibility for results are being increased, and all services the research 
institutions and biological stations of universities perform should be priced according to issued 
directions. However, the users of these services, mostly other state-operated institutions, have 
the same problem of decreased budgets, and cannot afford these prices, as director Jouko Pokki 
from the Tvärminne Zoological Station (Helsinki University) pointed out. As a result, monitor-
ing is being carried out anyway on resources that are already stretched very thin, but how long 
can this go on? The conclusion of this discussion was that the Ministry of the Environment 
should realize the increased monitoring obligations to research institutes and universities, and 
supply adequate resources so that the institutions responsible for the increased monitoring tasks 
can make both ends meet. 
Problems concerning forecasting are connected to the topics discussed above. It was suggested 
that forecasting is closely connected with the environmental condition of the Gulf of Finland. 
The biggest challenge there in the forecasting of the environmental development is the coupling 
of hydrodynamic and ecological models. The biggest problem in this seems to be the difference 
in time scales. Another problem in forecasting is that forecasts, and the development of forecast-
ing for any marine parameters, can only be produced if a customer can be found, i.e. some in-
stance that is willing to pay for the forecast, due to the meagre resources of the research institu-
tions and universities. 
The discussion on data acquisition and collecting was opened by I:=oris Winterhalter from the 
Geological Survey of Finland. He pointed out that modem research programs tend to produce 
research results, i.e. data, at astounding rates, and it is important that we should store it in such 
forms that it is easily accessible at all times. GIS-databases are geographically classified, 
meaning that all data points in the files have geographical coordinates, so that data can be ex-
tracted from data banks and be "displayed on a map". In the Geological Survey of Finland, a 
very sophisticated and expensive system is in use. However, as it is not pc-compatible, it is not a 
very handy tool for research workers. Instead, cheap, effective, common pc-database compatible 
and user-friendly pc-programs featuring the same functions as the bigger systems that have been 
used at the GSF have proved to be the kind of tools a research scientist needs. Quality assurance 
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questions should also be considered in GIS-systems. All parameters in databases should have a 
numeric value describing their quality, or accuracy. 
In conclusion, it was suggested that GIS-type data collecting and storing systems are promptly 
needed, and that there are other alternatives besides large-scale, expensive systems that require a 
mainframe computer. The cd-rom was considered to be a good way to store data, which should 
be adequately classified for easy accesses. Problems with quality assurance matters in data ac-
quisition and collecting were also recognized. 
Discussion on exploiting the sea was divided into different topics. Of the geological resources, 
sand and gravel were considered as the most important in Finnish waters. The construction busi-
ness has a constant demand for these, and since there is a strong pressure to save the remaining 
terrestrial glaceofluvial formations, marine resources of sand and gravel have come under sur-
veillance. Despite some accidents, the research projects conducted by the GSF have received 
positive feedback. The exploitation of iron-manganese nodules has been considered, but would 
not be profitable at present. 
On the question of biological resources, fish fan 	iling was seen as the biggest environmental 
problem by director Ilppo Vuorinen from the Archipelago Research Institute. Economically it is 
mostly very profitable, but on the other hand it is the primary source of excessive nutrient load-
ing. Due to eutrophication, the recreational value of the marine environment is decreased. An-
other problem is the dispersion of new species, possible because the Baltic is a very young eco-
system with many available niches. Salmon fishing was considered problematic. The Baltic is 
currently a large-sized salmon-raising pond, where smolts are stocked, and taken out after a 
growth period. This endangers the natural stock, especially because the Baltic countries have 
difficulties in agreeing over salmon quotas. Bilge water control and the importance of interdis-
ciplinary research programs were also discussed. 
On the question of the recreational exploitation problems of the sea, leisure boat traffic and the 
effects of antifouling paint components to marine life were seen as the biggest problems in the 
near future. It was suggested that increased ship and boat traffic must be accepted, but that it 
should be directed away from the most environmentally vulnerable areas. 
The energy resources in the marine environment were not considered as currently of importance. 
There is no ongoing research on wave and geothermal energy in Finland. 
As conclusive remarks, the importance of the estimation of environmental effects and interdis-
ciplinary cooperation were seen as central issues. The development of research workers' training 
was also considered as both urgent and profitable both to universities and research institutions. 
It was further suggested that offices could even be shared between universities and research in-
stitutions. The seminar "Marine Research in Finland" was appreciated by the participants, and 
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